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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. It has a base, the 1st mobile unit, and the 2nd mobile unit, and is said 1st movement. A unit in parallel with 
the direction of X, It is at said base in parallel with the direction vertical to this direction of X of Y. Receive 
and it has the 1st article holder which can move, Said 2nd mobile unit is parallel to the direction of X. It has 
the 2nd article holder which can move to said base in parallel with the direction of Y, The above The 1st 
article holder and the 2nd article holder are pairs to said base from a measuring point to an actuated 
position. It carries out, and is continuously movable and they are said 1 st mobile unit and the 2nd mobile unit. 
Are movable to mutual during an operation respectively, The 1st portion, ** which make driving force act 
mutually Have the 2nd portion of** and Said 1st mobile unit, And in a positioning device with which said 1st 
portion of the 2nd mobile unit is connected in the direction of X in parallel with the direction of Y in parallel 
at said 1st article holder and the 2nd article holder, respectively, the direction of X — parallel — the 
direction of Y it was alike in parallel and provided — said — the 1st mobile unit, And said part II of the 2nd 
mobile unit They are said 1st mobile unit and a balance unit common to the 2nd mobile unit about a part. It 
connects and is said Bex in parallel with the direction of Y in parallel to the direction of X about said balance 
unit. Show around movable to SU and Said 1st mobile unit, And 2nd move YU They are the feature and ** 
about having formed a power actuator which generates driving force to knitting, respectively. 

2. Indicate a power actuator of said 1st mobile unit and the 2nd mobile unit to Claim 1 constituting so that 
RO -RENTSU power may be generated chiefly. A positioning device. 

3. It is a static air bearing about a slideway top of a base which extends in parallel with the direction of Y in 
parallel in the direction of X. It is ** about having constituted so that said balance unit might be guided 
movable. Claim 1 considered as a mark, or a positioning device given in 2. 

They are X actuator and Y actuator to said 4.2 mobile units, respectively. It provides, In said X actuator, it is 
each in parallel with the direction of Y in parallel to the direction of X. The 1st portion is provided, Said 
article holder of said mobile unit related in this 1st portion It connects, Said 1st portion parallel to the 
direction of X is made movable to ** 2 portion of said related X actuator, Into said 2nd portion of X actuator 
of a mobile unit which provides the 1st portion in said Y actuator, respectively, and is related in this 1st 
portion It fixes, ****** fixed to said balance unit in the 1st portion parallel to the direction of Y ** making it 
movable to the 2nd portion of a ****** Y actuator A positioning device given in any 1 paragraph of**** 1-3. 
5. It is said ********** about a control unit which controls at least one actuator. It provides in **, this 
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control unit — said X AKUCHI of said two mobile units YUETA — said 2nd portion can be held in a position 
parallel to the direction of X at least — as — The positioning device according to claim 4 carrying out 

6. Common straight line which said part I of said Y actuator is made to meet, and it shows to it movable An 
inside of a proposal is provided in said Y actuator of said mobile unit, Said positioning device The 1st portion 
that provided a pivotable unit and was fixed to said balance unit, It is a pair to said 1st portion in the 
surroundings of axis of rotation which extends at right angles to the direction of Y vertically in the direction 
of X. It is said pivotable YU about the 2nd portion it carries out, is pivotable and was fixed to said common 
straight-line guidance. The positioning device according to claim 4 providing in knitting. 

7. It is ** about having constituted so that said control unit might control said pivotable unit. Claim 5 
considered as a mark, or a positioning device given in 6. 

8. Slideway to which said balance unit extends in parallel with direction of Y in parallel in direction of X It has 
a formed base material, This slideway is common to said two article holders, and said two article holders 
over and this slideway in parallel with the direction of X, Parallel to the direction of Y Suppose that it is 
movable and a joint member is provided in said both article holders, To this joint member It is said X 
actuator of said 1st mobile unit about said article holder which carries out ******. The positioning 
according to claim 4 constituting so that it can connect with said 1 st portion and said ** 1 portion of said X 
actuator of said 2nd mobile unit A device. 

9. A joint member of said article holder is an ingredient about XY Lorentz-force actuator, respectively. The 
1st portion that obtained and was fixed to a related article holder, Before a related mobile unit He is said XY 
Lorre about the 2nd portion fixed to said 1 st portion of an account X actuator. It provides in a NTSU power 
actuator, The positioning device according to claim 8 constituting so that said ** 1 portion of said XY 
Lorentz-force actuator can collaborate in said 2nd portion of said two XY Lorentz-force actuators, 
respectively. 

It is **, respectively about the 2nd portion that extends in parallel with the direction of Y in said 10.2 mobile 
units. Y actuator of two beams is formed, respectively, vertical to the direction of Y at right angles to the 
direction of X the surroundings of a prolonged rotating shaft — said X actuator of said two mobile units said 
1 st two portion of said Y actuator related in said 2nd portion — opposite Perilla frutescens (L.) Britton var. 
crispa (Thunb.) Decne. ****** — it constituting rotatable and, They are said both mobile units by said 
control unit. Claim 5 controlling said Y actuator or a positioning device given in 8. 

11. FU which fixes the radiation source, a mask holder, a convergence unit, and a positioning device It has 
Rehm, Said convergence unit has a principal axis and said positioning device is this Lord. In parallel with the 
direction vertical to an axis of X, And it is vertical to the direction of X, and is a method vertical also to said 
principal axis of Y. RISOGURA provided with a movable substrate holder to said convergence unit in parallel 
with ** In a FU device, Each of said two article holders of said positioning device describes above. It is a 
substrate holder of a RISOGURAFU device, Said base of said positioning device is said FU. While being fixed 
to Rehm, Said convergence unit is passed and it is a substrate by said radiation source. A position which 
may irradiate with a substrate which can be installed on a holder is said actuated position of said substrate 
holder, and a positioning device given in any 1 paragraph of Claims 1-10 is ****** here. A RISOGURAFU 
device being a ****** positioning device. 

12. Said RISOGURAFU device is provided with a separate positioning device, and it is this separate 
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positioning device. Said convergence unit is received in parallel with the direction of X at least in said mask 
holder. The RISOGURAFU device according to claim 1 1 constituting movable. 

13. Each of said two article holders of said separate positioning device is parallel to the direction of X. Said 
Li who may be positioned by said separate positioning device in parallel also with the direction of Y It is a 
mask holder of a SOGURAFU device, Said base of said separate positioning device. While being fixed to said 
frame, A mask which can be installed on a mask holder is described above. A position with which it may 
irradiate according to the radiation source is an actuated position of said mask holder, and a positioning 
device given in any 1 paragraph of claim 1 - 10 is ** with said separate positioning device. The 
RISOGURAFU device according to claim 12 characterized by ******. 

1 4. It has a frame which fixes a positioning device separate from a positioning device and a convergence unit, 
and the radiation source, Said convergence unit has a principal axis and is said positioning device. In parallel 
with the direction vertical to this principal axis of X, And it is vertical to the direction of X, and vertical also 
to said principal axis are . It has a movable substrate holder to said convergence unit in parallel with the 
direction of Y, Before A positioning device of an individual according to account is [ as opposed to / in 
parallel with the direction of X / said convergence unit] ** at least. In a RISOGURAFU device provided with 
a mask holder in which ** is possible, Said separate position Each of said two article holders of an 
arrangement device in parallel with the direction of X, It is common also to the direction of Y. Said 
RISOGURAFU device which may be positioned by line with said separate positioning device It is a mask 
holder, Said base of said separate positioning device is on said frame. While being fixed, It is said radiation 
source about a mask which can be installed on a mask holder. A position with which it may irradiate is an 
actuated position of said mask holder, and Claims 1-10 are not. It is the feature about a positioning device 
given in ** or the 1 st paragraph being said separate positioning device. A RISOGURAFU device to carry out. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

RISOGURAFU device which has a two-dimensional balancing position arrangement device which has two 
article holders, and this positioning device This invention Base, Have the 1st mobile unit and the 2nd mobile 
unit, and the 1 st mobile unit in parallel with the direction of X, It has the 1 st article holder which can move to 
a base in parallel with the direction vertical to this direction of X of Y, The 2nd mobile unit has the 2nd 
article holder which can move in the direction of X to a base in parallel in parallel with the direction of Y, The 
1 st article holder and the 2nd article holder are continuously movable from a measuring point to a base to an 
actuated position, and the 1st mobile unit and the 2nd mobile unit are movable to mutual during an operation 
respectively, It has the 1st portion that makes driving force act mutually, and the 2nd portion, and the 1st 
portion of the 1st mobile unit and the 2nd mobile unit is related with the positioning device connected in the 
direction of X in parallel with the direction of Y in parallel at the 1 st article holder and the 2nd article holder, 
respectively. 

This invention is provided with the frame which fixes the radiation source, a mask holder, a convergence unit, 
and a positioning device, A convergence unit has a principal axis, and in parallel with the direction vertical to 
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this principal axis of X, a positioning device is vertical to the direction of X, and is related with the 
RISOGURAFU device provided with a movable substrate holder to a convergence unit in parallel with the 
direction vertical also to a principal axis of Y. 

A positioning device with this invention separate from a positioning device and a convergence unit, Have a 
frame which fixes the radiation source and a convergence unit has a principal axis, In parallel with the 
direction vertical to this principal axis of X, a positioning device is vertical to the direction of X, and in 
parallel with the direction vertical also to a principal axis of Y, It has a movable substrate holder to a 
convergence unit, and a separate positioning device is related with the RISOGURAFU device provided with 
the movable mask holder to the convergence unit in parallel with the direction of X at least 
The positioning device of the kind stated to the first paragraph is known from the European Patent public 
presentation No. 525872. By the optical RISOGURAFU method, this known positioning device is used for the 
optical RISOGURAFU device in order to manufacture an integrated semiconductor circuit. According to a 
light source and a lens system, a RISOGURAFU device is the size to which the detailed pattern of such a 
semiconductor circuit on a mask was reduced, and image formation is carried out on a semiconductor base 
material. Since such a semiconductor circuit has a complicated structure, it needs to expose a 
semiconductor base material many times, and needs to use different masks which have a different detailed 
pattern at every time. One by one, a mask is taken out from a magazine and installed in the actuated 
position in a RISOGURAFU device by a known positioning device. While moving the mask taken out from the 
magazine to the actuated position, a mask passes a measuring point and the position which a mask occupies 
to the reference position of a RISOGURAFU device in this measuring point is measured. During movement 
of a mask to an actuated position from a measuring point, since the position of the article holder to which a 
mask is moved is measured to the above-mentioned reference position, a mask can be installed in the 
actuated position which he wishes to a reference position through suitable movement of an article holder. A 
related article holder maintains a mask during exposure of a semiconductor base material to the actuated 
position to wish. Then, other article holders take out the following mask from a magazine, and move this 
mask to a measuring point. Thus, while a front mask is in an actuated position and is exposing a 
semiconductor base material through the last mask by using two mobile units with two article holders, the 
position of the following mask can be measured to a reference position. Thus, the quantity of production of 
a RISOGURAFU device can be increased remarkably. 

Generally use of the positioning device of the kind stated to the first paragraph is known in a machine tool 
and machining equipment. In this case, the structure supported by one piece or two article holders 
measures the position occupied to this article holder in a measuring point. Next, a related article holder is 
moved to the actuated position which should process a structure with a structure. The actuated position 
which measures the position which a related article holder occupies to the reference position of a machine 
tool in an actuated position, and wishes to have a structure to a reference position as a result can be 
brought. The quantity of production of a machine tool, i.e., machining equipment, can be remarkably 
increased by using two mobile units with two material tables also in this case. While this is processing the 
front structure, it is because the following structure is already moved to the measuring point. 
The 1st portion fixed to the article holder with which the 1st mobile unit of a known positioning device and 
the 2nd mobile unit are related, respectively, Having the 2nd portion fixed to the base, the 1 st portion of the 
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above of each mobile unit and the 2nd portion are relatively [ to mutual ] movable, making driving force act 
mutually. As for the fault of this known positioning device, two portions of a mobile unit are being fixed to 
the base, respectively. 

Therefore, it is forming the common base for the 1st mobile unit and the 2nd mobile unit. 
Reaction force acts on the 2nd portion during movement of an article holder, and this power is transmitted 
to a base. The above-mentioned reaction force causes the mechanical oscillation of a base, and the 
vibration is transmitted to the 2nd portion and an article holder. If the 1st article holder is in an actuated 
position, while the following mask moves to a measuring point from a magazine, mechanical oscillation will 
arise in the 1st article holder as a result of the reaction force which acts on a base with the 2nd mobile unit. 
Such a mutual interference between two mobile units will make positioning of a mobile unit inaccurate. 
Usually, this is not preferred. The mechanical oscillation generated at a base is also transmitted to other 
portions of the device which uses a known positioning device. Usually, this is not preferred, either. 
The purpose of this invention makes a base common to two mobile units, and is to obtain the positioning 
device of the kind indicated to the first paragraph that prevented the above mutual interference of two 
mobile units which is not preferred as much as possible. 

The 1st mobile unit that provided this invention in the direction of X in parallel with the direction of Y in 
parallel for this purpose, And connect the 2nd portion of the 2nd mobile unit with the 1st mobile unit and a 
balance unit common to the 2nd mobile unit, and guide a balance unit in the direction of X movable to a base 
in parallel in parallel with the direction of Y, and. The power actuator which generates driving force in the 1 st 
mobile unit and the 2nd mobile unit was formed, respectively. It is understood as the word of a "power 
actuator" meaning the actuator which generates the driving force of a predetermined value. Such a power 
actuator and what is called a position actuator are known for generating movement which has a 
predetermined value. 

Since a balance unit is used, the reaction force which acts on the 2nd portion by the 1st portion of the 
mobile unit of a positioning device is not transmitted to a base, but it acts on the balance unit which can 
move to a base, and this reaction force is changed into movement of the balance unit to a base. Thereby, 
this vibration can be prevented as much as possible from the mechanical oscillation of a base and a balance 
unit being prevented as much as possible, and conducting to an article holder. The position of the article 
holder to a base is determined by the value of the driving force of the mobile unit of a positioning device, and 
the value of the above-mentioned driving force is controlled by a control unit. Since driving force is 
generated by the power actuator, driving force, such as this, is independently as substantially as the 
position of the 1 st portion of the mobile unit to the 2nd portion, therefore the position of the article holder 
to a base is in it independently as substantially as the position of the balance unit to an article holder. 
According to the reaction force of one mobile unit of two mobile units, by this, [ parallel to the direction of 
X ] Movement of the balance unit to a base parallel to the direction of Y does not have influence 
substantially in the position of the article holder of the mobile unit of another side to a base, therefore can 
prevent the mutual disturbance between the positioning accuracy of a mobile unit of two pieces as much as 
possible. When a balance unit is a common balance unit for two mobile units, a simple structure of a 
positioning device is attained. 

A photocopy machine is known from US,5208497,B, and this known copying machine has a single mobile unit, 
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and makes the optical unit movable in parallel with this mobile unit in the single scanning direction. This 
mobile unit also has a balance unit, and connects this balance unit with an optical unit, and this balance unit 
also makes it movable in parallel in the scanning direction. However, US,5208497,B does not show use of 
two mobile units which have an article holder movable in parallel in the direction vertical to the direction of 
X of Y in parallel with the direction of X, respectively, Also making mobile units, such as this, collaborate is 
not shown in a common balance unit movable in parallel in the direction of Y in parallel with the direction of 
X. 

Special working example of this invention positioning device is constituted so that the power actuator of the 
1st mobile unit and the 2nd mobile unit may generate a Lorentz force chiefly. By use of the power actuator 
which generates a Lorentz force chiefly, driving force of a mobile unit can be made into what became 
independent of the relative position of the 1st portion of a mobile unit, and the 2nd portion mostly, and an 
especially practical and easy structure of a power actuator can be acquired. 

Other working example of this invention positioning device constituted the slideway top of the base which 
extends in parallel with the direction of Y in parallel in the direction of X so that a balance unit might be 
guided movable by a static air bearing. By using a static gas bearing, guidance without almost friction of the 
balance unit to a base is obtained, and movement of the balance unit which receives an operation of the 
reaction force of a mobile unit is not influenced according to the frictional force generated between a 
balance unit and the slideway of a base. When it has such influence on movement of a balance unit, a 
balance unit and a base are made to produce the remains mechanical vibration which is not preferred. 
Working example of further others of this invention positioning device forms X actuator and Y actuator in 
two mobile units, respectively, The 1st portion is provided in X actuator in parallel with the direction of Y in 
parallel in the direction of X, respectively, Connect this 1st portion with the article holder of a related mobile 
unit, and this 1 st portion parallel to the direction of X is made movable to the 2nd portion of related X 
actuator, The 1st portion was provided in Y actuator, respectively, this 1st portion was fixed to the 2nd 
portion of X actuator of a related mobile unit, and the 1 st portion parallel to the direction of Y was made 
movable to the 2nd portion of related Y actuator fixed to the balance unit. In this working example, with the 
suitable driving force of X actuator of a related mobile unit, an article holder becomes movable in the 
direction of X parallel, respectively, and. It is movable in the direction of Y with X actuator of the mobile unit 
to which an article holder relates with the suitable driving force of Y actuator of a related mobile unit. The 
reaction force of X actuator of two mobile units is transmitted to a balance unit through Y actuator through 
the 2nd portion of X actuator, and. Direct transmission of the reaction force of Y actuator of two mobile 
units is carried out to a balance unit through the 2nd portion of Y actuator. 

Special working example of this invention positioning device provides the control unit which controls at least 
one actuator in a positioning device, and is characterized by the thing of X actuator of two mobile units for 
which it enabled it to hold the 2nd portion in a position parallel to the direction of X at least with this control 
unit. Movement of a balance unit parallel to the direction of X over the base produced according to the 
reaction force of two mobile units as stated above, Movement of a balance unit parallel to the direction of Y 
over a base does not have influence mostly in the value of the driving force of two mobile units, and the 
position of two article holders to a base is not mostly blocked by such movement of a balance unit. The 
same thing is materialized also about movement of a balance unit carried out with component part parallel to 
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the both directions of the direction of X, and the direction of Y. However, the reaction force of a mobile unit 
makes the surrounding mechanical torque of the axis which extends at right angles also to the direction of Y 
vertically in the direction of X act on a balance unit If a means is not provided, the above-mentioned 
mechanical torque makes rotation of a balance unit and the mobile unit connected with it produce around 
axis of rotation to which it points at right angles to the direction of Y at right angles to the direction of X. If 
driving force of a mobile unit is not fitted further, such rotation makes an article holder moved to a base in 
parallel with the direction of X in parallel with the direction of Y, therefore the position of the article holder 
to a base is influenced by the above-mentioned rotation of a balance unit. By using the above-mentioned 
control unit for controlling the above-mentioned actuator, even if there are few X actuators of a mobile unit, 
the 2nd portion is held in a position parallel to the direction of X. Since it is parallel to the direction of X and 
an article holder is connected with the 1st portion of X actuator parallel to the direction of Y, by using the 
above-mentioned control unit, Rotation of surrounding X actuator of axis of rotation to which it points at 
right angles also to the direction of Y vertically in the direction of X, and the article holder connected with 
this is prevented, and movement of the article holder to the base produced from such rotation is prevented. 
Therefore, the reaction force of a mobile unit and the reaction torque which goes together and is added to a 
balance unit do not have influence mostly in the position of the article holder to a base. 
Other working example of this invention positioning device provides the inside of a common straight-line 
proposal which part I of Y actuator is made to meet and it shows to it movable in Y actuator of a mobile unit, 
The pivotable unit was provided in the positioning device and the 1st portion fixed to the balance unit and 
the 2nd portion that is pivotable and was fixed to the surroundings of axis of rotation which extends at right 
angles to the direction of Y vertically in the direction of X by common straight-line guidance to the 1st 
portion were provided in the pivotable unit. In this working example, along with the inside of a common 
straight-line proposal, make the 1st portion of Y actuator movable separately mutually, and. The 1st portion 
of X actuator and the article holder connected with it are mutually made movable separately to the 2nd 
portion of X actuator fixed to the 1st portion of Y actuator. The reaction force of X actuator is transmitted 
to a balance unit via related Y actuator, the inside of a common straight-line proposal, and a pivotable unit, 
and the reaction force of Y actuator is transmitted to a balance unit via the inside of a common straight-line 
proposal, and a pivotable unit. The 1st article holder in an actuated position and the 2nd article holder in a 
measuring point are movable to a base during an operation independently to mutual. In order to move the 
2nd article holder from a measuring point to an actuated position, with a pivotable unit, common 
straight-line guidance is rotated covering the angle of 180 degrees around the above-mentioned axis of 
rotation, and the 1 st article holder is simultaneously moved from an actuated position to a measuring point. 
The measuring point from an actuated position can be made to move the 1st article holder and the 2nd 
article holder to an actuated position from a measuring point by attaining a simple structure of a positioning 
device and making the inside of a common straight-line proposal only rotate by use of the inside of a 
common straight-line proposal, and a pivotable unit. 

A pivotable unit is controlled by working example of further others of this invention positioning device with a 
control unit. In this working example, a pivotable unit has two functions, especially, it is easy and the 
positioning device of practical structure is obtained. Namely, in order to make the measuring point from an 
actuated position move an article holder to an actuated position from a measuring point in rotational 
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movement of common straight-line guidance, A pivotable unit is used for two purposes for holding the inside 
of a common straight-line proposal in a position parallel to the direction of Y, therefore holding the 2nd 
portion of X actuator in a position parallel to the direction of X through suitable control of the pivotable unit 
by a control unit. 

Special working example of this invention positioning device a balance unit in parallel with the direction of X t 
Have the base material which provided the slideway which extends in parallel with the direction of Y, and 
this slideway is common to two article holders, Two article holders are made movable in parallel in the 
direction of Y in parallel in the direction of X over this slideway, The joint member was provided in both 
article holders, and it constituted so that an article holder related by this joint member could be connected 
with the 1 st portion of X actuator of the 1 st mobile unit, and the 1 st portion of X actuator of the 2nd mobile 
unit. The article holder of this working example is guided by the static gas bearing movable in the common 
slideway top belonging to a balance unit. This base material is for example, granite slab, and is with the 
function to support and guide two functions, i.e., two article holders, and the function which forms the 
balance unit for two mobile units. While moving the 1 st article holder to an actuated position from a 
measuring point and moving the 2nd article holder to a measuring point from an actuated position, article 
holders, such as this, need to pass through a common slideway top mutually. In order to attain this, with the 
1st mobile unit, from a measuring point, make it move to the 1st mid-position between a measuring point 
and an actuated position, and the 1 st article holder. With the 2nd mobile unit, the 2nd article holder is moved 
to the 2nd mid-position of the next door of the 1st mid-position between a measuring point and an actuated 
position from an actuated position. In the mid-position, such as this, the 1st article holder is removed from 
the 1st mobile unit, and it connects with the 2nd mobile unit, and on the other hand, the 2nd article holder is 
removed from the 2nd mobile unit, and it connects with the 1st mobile unit. Next, with the 2nd mobile unit, 
the 1st article holder is moved from the 1st mid-position to an actuated position, and the 2nd article holder 
is moved from the 2nd mid-position to a measuring point with the 1st mobile unit. Since the 
above-mentioned joint member is provided in article holders, such as this, the distance which the 1st 
portion of a mobile unit must move to the 2nd portion to which a mobile unit relates, and that collaborates 
can decrease, and can decrease the required size of a mobile unit. If it must be made for the moving part of 
the 1st mobile unit and the moving part of the 2nd mobile unit to pass mutually, a mobile unit will serve as a 
comparatively complicated structure, but it has prevented becoming complicated so that mutual passage 
may not be performed. 

The 1st portion fixed to the article holder with which the joint member of an article holder is provided with 
XY Lorentz-force actuator, respectively, and other working example of this invention positioning device is 
related, The 2nd portion fixed to the 1 st portion of X actuator of a related mobile unit was provided in XY 
Lorentz-force actuator, and it constituted so that the 1st portion of XY Lorentz-force actuator could 
collaborate in the 2nd portion of two XY Lorentz-force actuators, respectively. The above-mentioned XY 
Lorentz-force actuator has two functions, respectively, is simple and can make a positioning device a 
practical structure. With the above-mentioned XY Lorentz-force actuator, an article holder can be moved in 
comparatively high accuracy to the 1 st portion of X actuator of a related mobile unit covering a 
comparatively slight distance. Since the 1 st portion of such a Lorentz-force actuator and the 2nd portion 
are chiefly connected according to a Lorentz force, portions, such as this, can be easily separated and 
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connected mutually by ****(ing) a Lorentz force, respectively and energizing it. The 1st portion of XY 
Lorentz-force actuator the structure of the 1 st portion, such as this it was made to collaborate in the 2nd 
portion of both XY Lorentz-force actuators, respectively, In the above-mentioned mid-position of an article 
holder, each 1st portion of two XY Lorentz-force actuators can be taken over to the 2nd portion of other 
XY Lorentz-force actuators. 

Working example of further others of this invention positioning device forms two Y actuators which provided 
the 2nd portion that extends in parallel with the direction of Y in two mobile units, respectively, respectively, 
The 2nd portion of X actuator of two mobile units is constituted rotatable to the 1 st two portion of related 
Y actuator, respectively around the rotating shaft vertically prolonged at right angles to the direction of Y in 
the direction of X, Y actuator of both mobile units was controlled by the control unit In this working example, 
in response to an operation of the reaction force of a mobile unit, at right angles to the direction of X. 
Rotation of the balance unit to a base occurs around axis of rotation to which it points at right angles also to 
the direction of Y, and the 2nd portion of Y actuator of two mobile units fixed to the balance unit also 
rotates to a base. Since the 2nd portion of X actuator is connected with the 1st portion of both Y actuators 
of a related mobile unit rotatable, The 2nd portion of X actuator of both mobile units can be held in a 
position parallel to the direction of X, and two Y actuators of a related mobile unit can be moved covering 
distance which is mutually different to a balance unit Thus, since rotation of a balance unit and a mobile unit 
is prevented, use of a separate actuator can be avoided and a comparatively easy structure of a positioning 
device can be acquired. 

The RISOGURAFU device which has a movable substrate holder of the kind indicated to the first paragraph 
is known from the European Patent public presentation No. 498496. This known RISOGURAFU device is 
used for manufacture of the integrated semiconductor circuit by an optical RISOGU rough process. The 
radiation source of this known RISOGURAFU device is a light source, and image formation of the 
convergence unit is carried out with the measure which reduced the detailed pattern of the integrated 
semiconductor circuit according to this lens system on the semiconductor base material which is an optical 
lens system and can be installed on the substrate holder of a positioning device. This detailed pattern is on 
a mask and can install this mask on the mask holder of a RISOGURAFU device. Such a semiconductor base 
material has very many fields in which the same semiconductor circuit should be provided. Each field of a 
semiconductor base material is continuously exposed for this purpose. During exposure of each field of this, 
a semiconductor base material is in a fixed position to a mask and a convergence unit, and the next field of 
a semiconductor base material is brought to the position over a convergence unit with a positioning device 
between two continuous exposure processes. The integrated semiconductor circuit of a repetition and a 
comparatively complicated structure can be manufactured many times using a different mask showing a 
minute pattern which is different at whenever [ that / given ] in this process. The structure of such an 
integrated semiconductor circuit has a detailed size in the range below a micron. Therefore, it is necessary 
to carry out image formation of the detailed pattern which exists on a sequential mask on the 
above-mentioned field of a semiconductor base material in the mutual accuracy in the range below a micron. 
Therefore, the semiconductor base material should be positioned in a certain accuracy to the mask and the 
convergence unit with the positioning device with the accuracy below a micron. In order to restrict time 
required for manufacture of a semiconductor circuit, a semiconductor base material should be 
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comparatively moved between two sequential exposure processes at high speed. 

this invention RISOGURAFU device which has a movable substrate holder The radiation source and a mask 
holder, Have a frame which fixes a convergence unit and a positioning device, and a convergence unit has a 
principal axis, In the RISOGURAFU device which is vertical to the direction of X in parallel with the direction 
vertical to this principal axis of X as for a positioning device, and is provided with a movable substrate holder 
in the direction vertical also to a principal axis of Y to a convergence unit in parallel, Each of two article 
holders of a positioning device is a substrate holder of a RISOGURAFU device, While the base of the 
positioning device is being fixed to the frame, the position which may irradiate with the substrate which can 
be installed on a substrate holder according to the radiation source via a convergence unit is an actuated 
position of a substrate holder, and it is characterized by being the above-mentioned positioning device 
which the positioning device of this invention uses here. In order to measure correctly the position which 
the 1st semiconductor base material that exists during an operation (for example, the 1st substrate holder 
top) by using this invention positioning device occupies to the 1st substrate holder, it makes it possible to 
use the measuring point of a positioning device. In the meantime, it may irradiate with the 2nd 
semiconductor base material that exists on the 2nd substrate holder. As mentioned above, the position of 
the 11th substrate holder to a base is not substantially influenced during movement of the 2nd substrate 
holder required during exposure according to the reaction force which acts on the balance unit of a 
positioning device with the mobile unit of the 2nd substrate holder. As a result, measurement of the position 
of the 1st semiconductor base material to the 1st substrate holder does not receive an operation mostly 
according to the above-mentioned reaction force. The frame of a RISOGURAFU device does not generate 
vibration which is not preferred, and this is because movement of a substrate holder does not make the 
base of a positioning device generate mechanical oscillation substantially. In [ since the above-mentioned 
position of the 1 st semiconductor base material is already correctly measured before moving the 1 st 
semiconductor base material to an actuated position ] an actuated position the 1st semiconductor base 
material, It is not necessary to arrange to a convergence unit, and comparatively easy measurement of the 
position of the 1 st substrate holder to a convergence unit is enough in an actuated position. Being able to 
increase the output of a RISOGURAFU device remarkably by using this invention positioning device, this is 
because the arrangement of the semiconductor base material to a convergence unit is usually work which 
requires time. 

The RISOGURAFU device was provided with the separate positioning device, and special working example 
of this invention RISOGURAFU device which has a movable substrate holder constituted [ with this 
separate positioning device ] the mask holder movable to the convergence unit in parallel with the direction 
of X at least. In this special working example of this invention RISOGURAFU device, The semiconductor 
base material which should be manufactured during exposure of each field of a semiconductor base material 
A mask, And a semiconductor base material and a mask are synchronously moved [ with the mobile unit of 
a related substrate holder, and a positioning device with a separate mask holder ] to a convergence unit not 
the fixed position to a convergence unit but during exposure in parallel with the direction of X, respectively. 
Therefore, the pattern on a mask is scanned in parallel with the direction of X, and image formation is 
synchronously carried out on a semiconductor base material.Thereby, it lets a convergence unit pass and 
the maximum surface area of the mask which can carry out image formation on a semiconductor base 
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material is seldom restrained with the size of the field of the shadow of a convergence unit 
this invention RISOGURAFU device which has a movable substrate holder, In the RISOGURAFU device 
which has a movable substrate holder of the kind indicated to the first paragraph, and a movable mask 
holder, Each of two article holders of a separate positioning device is a mask holder of the RISOGURAFU 
device which may be positioned by a positioning device separate in parallel also in the direction of Y in the 
direction of X. 

While the base of the separate positioning device is being fixed to the frame, the position which may 
irradiate with the mask which can be installed on a mask holder according to the radiation source is an 
actuated position of a mask holder, and it is characterized by the positioning device of this invention being a 
positioning device of the above-mentioned exception individual. 

Since the position which the 1st mask that exists on the 1st mask holder occupies to the 1st mask holder 
by using this invention positioning device, for example is measured correctly, it can use measuring the 
position of a separate positioning device during an operation. It can irradiate with the 2nd mask that exists 
on the 2nd mask holder simultaneously. .As mentioned above, the position of the 1st mask holder to a base 
is not substantially influenced during movement of the 2nd mask holder that is necessity during an exposure 
according to the reaction force which acts on the separate balance unit of a positioning device with the 
mobile unit of the 2nd mask holder. Therefore, measurement of the position of the 1st mask to the 1st mask 
holder is not substantially influenced according to the above-mentioned reaction force. It is because the 
frame of a RISOGURAFU device does not generate vibration which is not preferred and this does not make 
the base of a separate positioning device generate mechanical oscillation substantially by movement of a 
mask holder. Since the above-mentioned position of the 1st mask is already correctly measured before 
moving the 1st mask to an actuated position, it is not necessary to arrange the 1st mask to a convergence 
unit in an actuated position, and comparatively easy measurement of the position of the 1 st mask to a 
convergence unit is enough in an actuated position. Since the arrangement of the mask to a convergence 
unit usually requires time, use of this invention positioning device increases the quantity of production of a 
RISOGURAFU device remarkably. 

Next, with reference to Drawings, this invention is explained much more in detail. 

Drawing 1 shows among Drawings this invention RISOGURAFU device which has a movable substrate holder 
in diagram. 

Drawing 2 is a diagram top view of the 1st working example of this invention positioning device which made 
movable the substrate holder of the RISOGURAFU device of drawing 1 . 
Drawing 3 shows the positioning device of drawing 2 in the rotated position. 

Drawing 4 is a diagram top view of the 2nd working example of this invention positioning device with a 
movable substrate holder of the RISOGURAFU device of drawing 1 . 

Drawing 5 shows the positioning device of drawing 4 which has two substrate holders of a positioning device 
in the mid-position. 

Drawing 6 shows in diagram this invention RISOGURAFU device which has a movable substrate holder and 
a movable mask holder. 

Drawing 7 shows in diagram the separate this invention positioning device used in order to move the mask 
holder of the RISOGURAFU device of drawing 6 . 
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this invention RISOGURAFU device shown in drawing 1 in diagram is used for manufacture of an integrated 
semiconductor circuit by the optical RISOGURAFU method and the imaging method for following the 
so-called principle of "Step ANDORE Peat/' As shown in drawing 1 in diagram, this RISOGURAFU device is 
provided with the frame 1, and it supports it on the frame 1 in order of this invention positioning device 3, 
the convergence unit 5, the mask holder 7, and the radiation source 9 so that it may be shown in parallel 
with a vertical Z direction. The positioning device 3 is provided with the 1st substrate holder 1 1 and the 2nd 
same substrate holder 13. The RISOGURAFU device shown in drawing 1 is an optical RISOGURAFU device, 
and the radiation source 9 has the light source 1 5. The substrate holder 1 1 has the back face 1 7 which 
extends at right angles to a Z direction, respectively, can install the 1st semiconductor base material 19 on 
this back face, and the substrate holder 13 has the back face 21 which extends at right angles to a Z 
direction, and it can install the 2nd semiconductor base material 23 on this back face. The 1st substrate 
holder 1 1 is relatively movable with the 1st mobile unit 25 of the positioning device 3 in the direction vertical 
to a Z direction of X to the frame 1 in parallel [ with the direction of X, and the direction vertical to a Z 
direction of Y ] in parallel, and. The 2nd substrate holder 13 is relatively movable to the frame 1 in parallel 
with the direction of X, and the direction of Y with the 2nd mobile unit 27 of the positioning device 3. The 
convergence unit 5 is an imaging system or a projection system, is provided with the optical lens system 29 
which has the primary-optic-axis line 31 to which it points in parallel with a Z direction, for example, has 
optical reduction percentage like 4 or 5. The mask holder 7 can be provided with the back face 33 which 
extends at right angles to a Z direction, and can install the mask 35 on this. The mask 35 has a pattern of an 
integrated semiconductor circuit, or sub patterns. The ray beam generated from the light source 15 during 
an operation is guided through the mask 35, and converges on the 1st semiconductor base material 19 
according to the lens system 29, namely, focusing is carried out, it is the size which reduced the pattern on 
the mask 35, and image formation is carried out on the 1st semiconductor base material 19. The 1st 
semiconductor base material 1 9 has many of each fields dramatically, and provides the same semiconductor 
circuit on this field. The field of the 1st semiconductor base material 19 is exposed one by one via the mask 
35 for this purpose. While exposing each field of the 1st semiconductor base material 19, the 1st 
semiconductor base material 1 9 and the mask 35 are in a fixed position to the convergence unit 5, but. After 
exposing the one field, the next field is brought to the position over the convergence unit 5, and the 1st 
substrate holder 1 1 is moved at every time in parallel with the direction of Y in parallel with the direction of 
X with the 1st mobile unit 25. This process is repeated many times and the complicated integrated 
semiconductor circuit of a layer system is manufactured via a different mask at every time. The integrated 
semiconductor circuit manufactured by a RISOGURAFU device has the structure of the detailed size which 
exists within limits smaller than a micron. Since it is exposed one by one through the mask in which a large 
number differ, the 1 st semiconductor base material 1 9 is the accuracy of the range smaller than a micron, or 
the pattern on masks, such as this, is a certain accuracy, and it needs to carry out image formation even 
within the limits of NANOMETA on the semiconductor base material 19. Therefore, the semiconductor base 
material 19 is the accuracy which matches between two sequential exposure processes, and must be made 
to position to the convergence unit 5, and a very high demand is imposed on the positioning accuracy of the 
positioning device 3. 

In the RISOGURAFU device shown in drawing 1 , a group's semiconductor base material by which 
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manufacture is carried out is exposed one by one via the mask 35, and the above-mentioned group's 
semiconductor base material is exposed one by one via the following mask there. This process is repeated 
via other masks many times at every time. The semiconductor base material which should be exposed is in 
a magazine, and a semiconductor base material is transported to the measuring point of the positioning 
device 3 one by one by a transport mechanism from this magazine. Since the above-mentioned magazine 
which is a known thing usual [ both ], and the above-mentioned transport mechanism are brief, they are not 
illustrated to drawing 1 . In the state of the RISOGURAFU device shown in drawing 1 , the 1st substrate 
holder 11 is in an actuated position, and the 1st semiconductor base material 19 installed on the 1st 
substrate holder 1 1 is irradiated by the radiation source 9 through the convergence unit 5. The position over 
the 2nd substrate holder 13 of the 2nd semiconductor base material 23 that the 2nd substrate holder 13 has 
in the above-mentioned measuring point of the positioning device 3, and was installed on the 2nd substrate 
holder 13, With the optical position measuring unit 37 of the RISOGURAFU device shown in drawing 1 in 
diagram, it is measured in the direction parallel to a direction parallel to the direction of X, and the direction 
of Y. Within this RISOGURAFU device, the 2nd semiconductor base material 23 is positioned to the 2nd 
substrate holder 13 in predetermined accuracy according to the above-mentioned transport mechanism. As 
shown in drawing 1 , the optical position measuring unit 37 is also being fixed to the frame 1. After exposure 
of the 1st semiconductor base material 19 is completed, the 1st substrate holder 1 1 is moved from an 
actuated position to a measuring point with the positioning device 3, and the 1st semiconductor base 
material 19 is returned to a magazine according to the above-mentioned transport mechanism from this 
position so that it may explain below. Similarly, the 2nd semiconductor base material 23 moves to an 
actuated position with the positioning device 3 from a measuring point so that it may explain below. In a 
measuring point the position of the 2nd semiconductor base material 23 to the 2nd substrate holder 13, It is 
already measured, and since the 2nd semiconductor base material 23 is positioned in the accuracy which he 
wishes to the 2nd substrate holder 13, in an actuated position, comparatively easy measurement of the 
position of the 2nd substrate holder 13 to the frame 1 and the convergence unit 5 is enough as it. 
Measurement of the semiconductor base material to a substrate holder and positioning take comparatively 
much time. Therefore, as compared with the RISOGURAFU device which has only one substrate holder to 
which arrangement of the semiconductor base material to a substrate holder is performed in an actuated 
position, an output can be remarkably increased by use of this invention positioning device 3 which has the 
two mobile units 25 and 27. 

Drawing 2 and drawing 3 show the 1st working example of this invention positioning device 3 which uses and 
fits the RISOGURAFU device of drawing 1 . The mobile units 25 and 27 of the positioning device 3 have the 
X actuators 39 and 41 and the Y actuators 43 and 45, respectively. The X actuators 39 and 41 are provided 
with the 1 st portion 47 and 49, respectively, It is being fixed to the substrate holders 1 1 and 1 3 of the mobile 
units 25 and 27 which extend in parallel with the direction of X, and are related, and this 1st portion is 
relatively movable to the 2nd portion 51 and 53 of the related X actuators 39 and 41. The Y actuators 43 
and 45 are provided with the 1st portion 55 and 57, respectively, It is being fixed to the 2nd portion 51 and 
53 of the X actuators 39 and 41 of the related mobile units 25 and 27, and this 1st portion is relatively 
movable to the 2nd portion 59 and 61 of the related Y actuators 43 and 45 which extend in parallel with the 
direction of Y. The X actuators 39 and 41 and the Y actuators 43 and 45 are what is called power actuators, 
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During an operation, in parallel, the 1st portion 47 and 49 of the X actuator 39 and the 2nd portion 51 and 53 
that collaborates make the mutual driving force of a predetermined value act in the direction of X, and in it. 
The 1st portion 55 and 57 of the Y actuators 43 and 45 and the 2nd portion 59 and 61 that collaborates 
make the mutual driving force of a predetermined value act in the direction of Y in parallel during an 
operation. An isodynamia [ this ] actuator is a linear Lorentz-force motor which is the usual known, and 
generates the Lorentz force of a predetermined value chiefly during an operation. Thus, the substrate 
holders 11 and 1 3 are movable [ to mutual ] by the suitable driving force of the X actuators 43 and 45 of the 
related mobile units 25 and 27 respectively in parallel with the direction of X independently. The substrate 
holders 1 1 and 13 are movable in the direction of Y independently to mutual by the suitable driving force of 
the Y actuators 43 and 45 of the mobile units 25 and 27 related with the X-actuators 43 and 45 of the 
mobile units 25 and 27 related, respectively. 

As drawing 2 and drawing 3 show, the Y actuators 43 and 45 of the mobile units 25 and 27 are provided with 
the inside 63 of a common straight-line proposal, and it is shown in parallel to the 1st portion 55 and 57 of 
the Y actuators 43 and 45 to them movable in the direction of Y along with this inside of a proposal. The 1 st 
disk shaped part 67 fixed to the balance unit 69 of the positioning device 3 which the positioning device 3 is 
provided with the pivotable unit 65 which is accepted on Drawings in diagram and shown in them, and 
explains this pivotable unit 65 much more in detail below, It has the 2nd disk shaped part 71 fixed to the 
inside 63 of a common straight-line proposal. Around the axis of rotation 73 prolonged in parallel with a Z 
direction, the 2nd disk shaped part 71 is pivotable to the 1st disk shaped part 67. 

The electric motor 75 shown in the pivotable unit 65 in diagram is established for this purpose. It is fixed to 
the balance unit 69 and this electric motor 75 is connected with the 2nd disk shaped part 71 with the driving 
belt 77. After the 1st semiconductor base material 19 was exposed during the operation in the actuated 
position and the 2nd semiconductor base material 23 was arranged to the 2nd substrate holder 13 by the 
measuring point, Around the axis of rotation 73, the 2nd disk shaped part 71 of the pivotable unit 65 rotates 
over 1 80 degrees to the 1 st disk shaped part 67, therefore rotates the inside 63 of a common straight-line 
proposal around the axis of rotation 73 with the 1st mobile unit 25 and the 2nd mobile unit 27. By the 
above-mentioned rotation inside [ 63 ] a common straight-line proposal, the 1st mobile unit 25 is moved to 
a measuring point from an actuated position as a whole with the 1st substrate holder 11, and the 2nd mobile 
unit 27 is moved to an actuated position from a measuring point as a whole with the 2nd substrate holder 13. 
Drawing 3 shows the positioning device 3 which has the inside 63 of a common straight-line proposal in the 
position which performed a part of all the rotational movement which is 180 degrees. 
The balance unit 69 of the above-mentioned positioning device 3 is provided with the comparatively heavy 
balance block which comprises a granite, for example. The balance unit 69 is guided in parallel with the 
direction of X movable in parallel in the direction of Y by the static gas bearing which is not illustrated to 
drawing 2 and drawing 3 on the slideway 79 prolonged in parallel with the direction of Y in parallel with the 
direction of X. The slideway 79 is formed on the base 81 of the positioning device 3 shown in drawing 1 . This 
base is being fixed to the frame 1 of a RISOGURAFU device. The 2nd portion 59 and 61 of the Y actuators 
43 and 45 of the two mobile units 25 and 27 via the inside 63 of a common straight-line proposal, and the 
pivotable unit 65, It connects with the balance unit 69 which looks parallel to the direction of Y in parallel 
with the direction of X, therefore the balance unit 69 is taking the common balance unit into consideration 
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for the two mobile units 25 and 27 of the positioning device 3. It produces from the driving force generated 
with the Y actuators 43 and 45 during an operation, The reaction force of the actuators 43 and 45 which act 
on the 2nd portion 59 and 61 is transmitted to the balance unit 69 via the inside 63 of a common 
straight-line proposal, and the pivotable unit 65 by the 1 st portion 55 and 57 of the Y actuators 43 and 45. 
The reaction force of the X actuators 39 and 41 which arise from the driving force generated with the X 
actuators 39 and 41, and act on the 2nd portion 51 and 53 by the 1st portion 47 and 49 of the X actuators 
39 and 41, It is transmitted to the balance unit 69 via the 1st portion 55 and 57 of the Y actuators 43 and 45 
and the 2nd portion 59 and 61, the inside 63 of a common straight-line proposal, and the pivotable unit 65. 
Since the balance unit 69 can move in parallel with the direction of Y in parallel with the direction of X in the 
slideway 79 top, the balance unit 69 moves it to the base 81 in parallel with the direction of X in response to 
an operation of the above-mentioned reaction force transmitted to this balance unit 69 in parallel with the 
direction of Y. Since the balance unit 69 is comparatively heavy, its distance which the balance unit 69 
moves to the base 81 is comparatively small. Therefore, since the reaction force of the two mobile units 25 
and 27 is changed into movement of the balance unit 69 on the slideway 79, the above-mentioned reaction 
force does not make the balance unit 69, the base 81 of the positioning device 3, and the frame 1 of a 
RISOGURAFU device produce mechanical oscillation. Such mechanical oscillation has a possibility of 
producing inaccurate positioning of the two mobile units 25 and 27 which is not preferred. 
As stated above, the X actuators 39 and 41 and the Y actuators 43 and 45 of the mobile units 25 and 27 
constitute what is called a power actuator for generating the driving force of a predetermined value. By 
using such a power actuator, the 2nd portion 51, 53, 59, and 61 of the X actuators 39 and 41 and the Y 
actuators 43 and 45 is received relatively, The value of the driving force of the mobile units 25 and 27 can 
be substantially made into the independent thing independently about the position which the 1st portion 47, 
49, 55, and 57 occupies. Since the position of the relative substrate holders 1 1 and 1 3 follows the value of 
the driving force of the 1st mobile unit 25 and the 2nd mobile unit 27 to the base 81, respectively, by using 
a power actuator, The above-mentioned position of the substrate holders 1 1 and 13 becomes what became 
independent mostly to the position of the 1st portion 47, 49, 55, and 57 of the mobile units 25 and 27, and 
the 2nd portion 51, 53, 59, and 61, Therefore, the above-mentioned position of the substrate holders 11 and 
13 becomes what became independent mostly to the position of the balance unit 69 connected with the 2nd 
relative portion 59 and 61 to the substrate holders 1 1 and 13 connected with the 1st portion 47 and 49. 
Therefore, movement of the balance unit 69 to which it points in parallel with the direction of X relatively to 
the base 81, Movement of the balance unit 69 to which it points in parallel with the direction of Y over the 
base 81, Movement of the balance unit 69 which has both a movement component parallel to the direction 
of X and a movement component parallel to the direction of Y does not have influence substantially in the 
position of the relative substrate holders 11 and 13 to the base 81 relatively to the base 81. As mentioned 
above, such movement of the balance unit 69 is produced as a result of the reaction force of the mobile 
units 25 and 27. Therefore, in the state which shows in drawing 1 , to the position and the convergence unit 
5 of the 2nd relative substrate holder 13 to the position measuring unit 37 the position of the 1st relative 
substrate holder 11, The mutual interference between the positioning accuracy of the mobile units 25 and 
27 which do not receive influence in mechanical oscillation or the above-mentioned movement of the 
balance unit 69, therefore are produced from the reaction force of the mobile units 25 and 27 is prevented. 
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Since the reaction force of the mobile units 25 and 27 produces mechanical torque to the balance unit 69, 
the balance unit 69 moves in parallel with the direction of Y in parallel with the direction of X in response to 
an operation of this reaction force, and it rotates around axis of rotation to which it points in parallel with a 
Z direction. [ parallel to the direction of X which does not have influence in the position of the relative 
substrate holders 1 1 and 13 to the base 81 as an effect which uses a power actuator ] And/or, unless it 
lectures on the means in which such rotation of the balance unit 69 is separate unlike movement of the 
balance unit 69 parallel to the direction of Y, generally the position of the relative substrate holders 11 and 
13 is affected to the base 81. In order to prevent such influence that is not preferred, the control unit 83 
shown in drawing 2 in diagram is formed in the positioning device 3, and the control unit 83 is made to 
collaborate in the two optical position sensors 85 and 87 fixed to the base 81 of the positioning device 3. 
The position sensing devices 85 and 87 measure the direction of the inside 63 of the common straight-line 
proposal to the direction of Y. The electric motor 75 of the pivotable unit 65 is controlled by the control unit 
83, and the inside 63 of a common straight-line proposal is made to hold in a position parallel to the 
direction of Y during an operation except for the moment that it is necessary to rotate the inside 63 of a 
straight-line proposal over 180 degrees. Therefore, the 1st portion 47 and 49 of the X actuators 39 and 41 
is made to hold in a position parallel to the direction of X. Since the inside 63 of a common straight-line 
proposal is held with the control unit 83 at a position parallel to the direction of Y, Movement of the balance 
unit [ as opposed to the base 81 in parallel with the direction of Y ] 69 parallel to the direction of X and/or, 
And the mutual interference between the positioning accuracy of the mobile units 25 and 27 by which it is 
generated from rotation of the balance unit 69 which rotation of the balance unit 69 to the base 81 does not 
have influence substantially in the position of the substrate holders 11 and 13 to the base 81, therefore is 
produced according to reaction force again is prevented. 

By guiding the balance unit 69 on the slideway 79 by a static gas bearing, guidance of the balance unit 69 
which does not have friction substantially can be performed on the slideway 79. Movement of the balance 
unit 69 produced according to reaction force is not substantially blocked by the frictional force between the 
balance unit 69 and the slideway 79. As a result, reaction force is changed into movement of the balance 
unit 69 nearly thoroughly, and does not make the base 81 and the balance unit 69 generate residual vibration 
mostly. 

As shown in drawing 2 in diagram, what is called the drift prevention means 89 is further formed in the 
positioning device 3. In response to an operation of the interference force whose balance unit 69 is not what 
was generated according to the external interference force 3, i.e., a positioning device, if another means was 
not provided, since it showed around on the slideway 79 in friction or the state where there is nothing 
substantially, it may happen that the balance unit 69 moves freely in the slideway 79 top. The example of 
such interference force is an ingredient of gravity which directs in parallel with the slideway 79 and acts on 
the balance unit 69 and the positioning device 3. If this ingredient does not have the completely level 
slideway 79, it exists. The balance unit 69 is prevented from the drift prevention means 89 making 
comparatively small drift prevention power act on the balance unit 69, and moving it freely. It is necessary to 
constitute the drift prevention means 89 so that movement of the balance unit 69 to the base 81 produced 
according to the reaction force of the mobile units 25 and 27 may not be disturbed. 
The drift prevention means 89 is provided with the two mechanical springs 91 and 93 and mechanical 
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springs 95 in working example shown in drawing 2 . It is being fixed to the base 81 and the balance unit 69, 
and the mechanical springs 91 and 93 make comparatively small spring power act on the balance unit 69 in 
parallel in the direction of X. On the other hand, the mechanical spring 95 makes comparatively small spring 
power act on the balance unit 69 in parallel in the direction of Y. 

Drawing 4 and drawing 5 show drawing 1 t he 2nd working example of this invention positioning device 97 
suitable for using it for a RISOGURAFU device. Also in drawing 4 and drawing 5 , the same numerals show 
the component part of the RISOGURAFU device 97 corresponding to the component part of the 
RISOGURAFU device 3. The substrate holders 1 1 and 13 in the positioning device 97 are guided in parallel in 
the direction parallel of X, and the direction of Y in the slideway 103 top movable, respectively by what is 
called the feet 99 and 101 that provided the static gas bearing and that were supported in aerostatics. This 
slideway 103 is common to the two substrate holders 1 1 and 13, and extends in parallel with the direction of 
Y in parallel with the direction of X. In the positioning device 3, the X actuators 105 and 107 constituted as 
a power actuator, the two Y actuators 109 and 111, and 113 and 115 are similarly provided in the mobile 
units 25 and 27 of the positioning device 97, respectively. Form the 1st portion 117 and 119 guided movable 
to the 2nd portion 121 and 123 that extends in parallel with the direction of X, respectively in the X 
actuators 105 and 107, and. The 1st portion 125, 127, 129, and 131 guided movable to the 2nd portion 133, 
135, 137, and 139 that extends in parallel with the direction of Y, respectively is formed in the Y actuators 
1 09, 1 1 1 , 1 1 3, and 1 1 5. As shown in drawing 4 , the 2nd portion 121 and 1 23 of the X actuators 1 05 and 1 07 
is connected with both 1 29 and 1 31 [ the 1 st portion 1 25 and 1 27 of the two Y actuators 1 09, 1 1 1 , 1 1 3, and 
115 of the mobile units 25 and 27 related, respectively, and ]. The 2nd portion 121 and 123 of the X 
actuators 105 and 107 is rotated to the Y actuators 109 and 1 1 1 in relation to the surroundings of the 
attachment shaft lines 141, 143, 145, and 147 parallel to a Z direction, the 1st two portion, 113 or 115, 125 
and 127, and 129 and 131. The 1st portion 117 and 119 of X actuator is connected with the substrate 
holders 1 1 and 13 of the related mobile units 25 and 27 provided in parallel with the direction of Y in parallel 
with the direction of X so that it might explain further below, respectively. The 2nd portion 133, 135, 137, 
and 139 of the Y actuators 109, 111, 113, and 115 is being fixed to the balance unit 149 respectively 
common to the two mobile units 25 and 27. This balance unit 149 is equivalent to the balance unit 69 of the 
positioning device 3, and this balance unit 149 is shown the slideway 79 top in parallel with the direction of 
X to it movable in parallel in the direction of Y by the static gas bearing which is not shown in Drawings. The 
slideway 79 extends in parallel with the direction of Y in parallel in the direction of X, and belongs to the 
base 81 of the positioning device 97 fixed to the frame 1. The balance unit 149 is the common support for 
the two substrate holders 1 1 and 13 simultaneously, and the common slideway 103 of the substrate holders 
11 and 13 is the upper surface of the balance unit 149. The drift prevention means 89, 91, 93, and 95 are 
formed in the balance unit 149 of the positioning device 97 as well as the balance unit 69 of the positioning 
device 3. The substrate holders 11 and 13, respectively with the X actuators 105 and 107. It is movable in 
parallel with the direction of X independently to mutual, and also the substrate holders 1 1 and 13 are 
movable in parallel with the direction of Y independently to mutual by the equal movement magnitude of the 
two Y actuators 109 and 1 1 1 and the two Y actuators 113 and 1 15. In an operation, The 2nd portion 121 and 
1 23 of the X actuators 1 05 and 1 07, the 1 st portion 1 25, 1 27, 1 29, and 1 31 of the Y actuators 1 09, 1 1 1 , 1 1 3, 
and 1 1 5, and the 2nd portion 1 33, 1 35, 1 37, and 1 39 of the Y actuators 1 09, 1 1 1 , 1 1 3, and 1 1 5. Pass, and the 
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reaction force of the X actuators 105 and 107 is transmitted to the balance unit 149, and. Direct 
transmission of the reaction force of the Y actuators 109, 111, 113, and 115 is carried out to the balance 
unit 1 49 via the 2nd portion 1 33, 1 35, 1 37, and 1 39 of the Y actuators 1 09, 1 1 1 , 1 1 3, and 1 1 5. 
Form the joint members 151 and 153 explained much more in detail below in the substrate holders 1 1 and 13, 
respectively, and by joint members, such as this. The substrate holders 1 1 and 13 can be connected with 
the 1 st portion 1 1 7 of the X actuator 1 05 of the 1 st mobile unit 25, and the 1 st portion 1 1 9 of the X actuator 
107 of the 2nd mobile unit 27 in parallel with the direction of Y in parallel with the direction of X by turns. 
The 1st portion 155 and the 2nd portion 157 are formed in the joint member 151 of the 1st substrate holder 
1 1 for this purpose, Enable it to connect the 1st substrate holder 1 1 with the 1st portion 117 of the X 
actuator 1 05 of the 1 st mobile unit 25 by the 1 st portion 1 55, and. It enables it to connect the 1 st substrate 
holder 11 with the 1st portion 119 of the X actuator 107 of the 2nd mobile unit 27 by the 2nd portion 157. 
Similarly the 1st portion 159 and the 2nd portion 161 are formed in the joint member 153 of the 2nd 
substrate holder 13, Enable it to connect the 2nd substrate holder 13 with the 1st portion 117 of the X 
actuator 105 of the 1st mobile unit 25 by the 1st portion 159, and. It enables it to connect the 2nd substrate 
holder 13 with the 1st portion 119 of the X actuator 107 of the 2nd mobile unit 27 by the 2nd portion 161. In 
the state where drawing 1 and the state 1 1 shown in drawing 4 , i.e., the 1 st substrate holder, are in an 
actuated position, and the 2nd substrate holder 13 is in a measuring point. Connect the 1st substrate holder 
11 with the 1st portion 117 of the X actuator 105 of the 1st mobile unit 25 via the 1st portion 155 of the 
joint member 151, and. The 2nd substrate holder 13 is connected with the 1st portion 119 of the X actuator 
107 of the 2nd mobile unit 27 via the 2nd portion 161 of the joint member 153. When the 1st substrate 
holder 1 1 moves to a measuring point from an actuated position and the 2nd substrate holder 13 moves to 
an actuated position from a measuring point, the substrate holders 1 1 and 13 need to pass through the 
common slideway 103 top mutually. 

In order to attain this, the 1st substrate holder 1 1 with the 1st mobile unit 25 from an actuated position, an 
actuated position — a measuring point — between — drawing 5 — being shown — the — one — the 
mid-position — M — ' — moving — making — simultaneous — the — two — a mobile unit — 27 — the — 
two — a substrate holder — 13 — a measuring point — from — an actuated position — a measuring point 
— between — being located — the — one — the mid-position — M — ' — a next door — it is — drawing 
5_ — being shown — the — two — the mid-position — M — " — it is made to move In above-mentioned 
mid-position M' and M", the substrate holders 1 1 and 13 are not connected with the 1st mobile unit 25 and 
the 2nd mobile unit 27, respectively. Therefore, the 1st portion 117 of the X actuator 105 of the 1st mobile 
unit 25 moves to 2nd mid-position M" from 1st mid-position M\ is this 2nd mid-position M", and is 
connected with the 1st portion 159 of the joint member 153 of the 2nd substrate holder 13. Similarly, the 1st 
portion 119 of the X actuator 107 of the 2nd mobile unit 27 moves to 1st mid-position M" from 2nd 
mid-position M", and is connected with the 2nd portion 157 of the joint member 151 of the 1st substrate 
holder 1 1 in this 1st mid-position. Thus, the 1st substrate holder 1 1 that will be in the state which shows in 
drawing 5 , and is in 1st mid-position M' is connected with the 1st portion 1 19 of the X actuator 107 of the 
2nd mobile unit 27, and. The 2nd substrate holder 13 in the 2nd mid-position of M " is connected with the 
1st portion 1 17 of the X actuator 105 of the 1st mobile unit 25. Finally, the 1st substrate holder 1 1 is moved 
from 1st mid-position M' to a measuring point with the 2nd mobile unit 27, and the 2nd substrate holder 13 
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is simultaneously moved from 2nd mid-position M" to an actuated position with the 1st mobile unit 25. The 
1st portion 125, 127, 129, and 131 of the Y actuators 109, 111, 113, and 115 receives the 2nd portion 133, 
135, 137, and 139, Since the distance which must move decreases by using the joint members 151 and 153, 
it decreases the size of the mobile units 25 and 27. Since the 2nd portion 121 and 123 of the X actuators 
105 and 107 needs to pass mutually in parallel with the direction of Y, the mobile units 25 and 27 are 
maintained by easy structure. 

As mentioned above, the joint members 151 and 153 of the substrate holders 11 and 13 are constituted as 
what is called a XY Lorentz-force actuator. It has a permanent magnet system whose 1st portion 155 and 
159 of the joint members 15 and 153 is the usual known thing because of this purpose, and the 1st portion 
117 of the X actuator 105 of the 1st mobile unit 25 is provided with the usual known electric coil systems 
163. These electric coil systems 163 are designed collaborate in the 1st portion 155 of the joint member 151 
of the 1st substrate holder 11, and the 1st portion 159 of the joint member 153 of the 2nd substrate holder 
13 by turns, the 2nd portion 157 and 161 of the joint members 151 and 153 is provided with 1 set of 
permanent magnets of the usual known, respectively — the Kh of the X actuator 1 07 of the 2nd mobile unit 
27 — 119 is provided with the usual known electric coil systems 165 for 1 minute. These electric coil 
systems 165 are designed collaborate in the 2nd portion 157 of the joint member 151 of the 1st substrate 
holder 11, and the 2nd portion 161 of the joint member 153 of the 2nd substrate holder 13 by turns. The coil 
systems 163, the 1st portion 155 of the joint member 151, or a Lorentz force with XY Lorentz-force 
actuator parallel to the direction of X formed of the 1st portion 159 of the joint member 153 so that 
application might be possible, Are suitable for generating the moment of a Lorentz force parallel to the 
direction of Y, and the surrounding Lorentz force of the moment axis to which it points in parallel with a Z 
direction, Therefore, the 2nd substrate holder 13 with the above-mentioned XY Lorentz-force actuator so 
that the 1st substrate holder 1 1 or application may be possible in parallel with the direction of X, And/or, it 
can move in the direction of Y to part 1117 of the X actuator 105 of the 1st mobile unit 25 covering a 
parallel comparatively slight distance, This 1st substrate holder 11 or the 2nd substrate holder 13 is 
pivotable to the 1st portion 1 17 covering a comparatively small angle around axis of rotation to which it 
points in parallel with a Z direction. The Lorentz force in which similarly the coil systems 165, the 2nd 
portion 157 of the joint member 151, or XY Lorentz-force actuator formed of the 2nd portion 161 of the 
joint member 153 so that application might be possible is parallel to the direction of X, Are suitable for 
generating the moment of a Lorentz force parallel to the direction of Y, and the surrounding Lorentz force of 
the moment axis to which it points in parallel with a Z direction, Therefore, the 2nd substrate holder 1 3 so 
that the 1 st substrate holder 1 1 or application may be possible with the above-mentioned XY Lorentz-force 
actuator. It can move in parallel with the direction of X to the 1st portion 119 of the X actuator 107 of the 
2nd mobile unit 27 covering a comparatively small distance parallel to the direction of Y. The 1st substrate 
holder 1 1 or the 2nd substrate holder 13 is pivotable to the 1st portion 1 19 covering a comparatively small 
angle around axis of rotation to which it points in parallel with a Z direction. By using above-mentioned XY 
Lorentz-force actuator, an especially easy and practical structure of the joint members 151 and 153 can be 
provided, Connection and secession of the joint members 151 and 153 can be easily attained through the 
operation and the object for bad harvest of a Lorentz force which act between the above-mentioned 
magnet system and coil systems. This XY Lorentz-force actuator acts as 2nd detailed drive stage for the 
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mobile units 25 and 27. Thereby, the substrate holders 11 and 13 can be positioned comparatively correctly 
to the 1 st drive stage formed by the X actuators 1 05 and 1 07 and the Y actuators 1 09, 111, 113, and 1 1 5. 
The balance unit 149 of the positioning device 97 as well as the balance unit 69 of the positioning device 3 
rotates around axis of rotation to which it points in parallel with a Z direction as a result of the reaction 
force of the mobile units 25 and 27 which act on this balance unit 149. In order that rotation of the balance 
unit 149 may prevent making movement of the substrate holders 11 and 13 to the base 81 which is not 
preferred produce, The 1st control unit 167 and the 2nd control unit 169 are formed in the positioning 
device 97, The 2nd portion 121 of the X actuator 105 of the 1st mobile unit 25 can be held in a position 
parallel to the direction of X with the 1st control unit 167, The 2nd portion 123 of the X actuator 107 of the 
2nd mobile unit 27 can be held in a position parallel to the direction of X with the 2nd control unit 169. As 
shown in drawing 4 , the 1st control unit 167 collaborates in the two optical position sensors 171 and 173 
fixed to the base 81, and measures the direction of the 2nd portion 121 of the X actuator 105 to the 
direction of X by optical position sensors, such as this. Similarly, the 2nd control unit 1 69 collaborates in the 
two photo sensors 175 and 177 fixed to the base 81, and measures the direction of the 2nd portion 123 of 
the X actuator 107 to the direction of X by optical position sensors, such as this. When the balance unit 149 
rotates, the 1st control unit 167 controls the two Y actuators 109 and 1 1 1 of the 1st mobile unit 25 to stop 
at a position with the 2nd portion 121 of the X actuator 105 parallel to the direction of X. Similarly, when the 
balance unit 149 rotates, the 2nd control unit 169 controls the two Y actuators 113 and 1 15 of the 2nd 
mobile unit 27 to stop at a position with the 2nd portion 123 of the X actuator 107 parallel to the direction of 
X. Thus, by holding the 2nd portion 121 and 123 of the X actuators 105 and 107 at a position parallel to the 
direction of X, Rotation of the X actuators 105 and 107 used as the cause which generally causes 
movement of the substrate holders 11 and 13 to the base 81 which is not preferred, and the substrate 
holders 11 and 13 connected with it is prevented. 

The imaging method by the so-called principle of a "step and scan" is used for this invention RISOGURAFU 
device shown in drawing 6 in diagram. The same numerals show the component part equivalent to the 
component part of the RISOGURAFU device shown in drawing 1 in drawing 6 . In the imaging method by the 
principle of a "step and scan", during exposure, the 1st semiconductor base material 19 is not in a fixed 
position to the convergence unit 5, but it moves the 1st semiconductor base material 19 and the mask 35 
synchronously in parallel with the direction of X to the convergence unit 5 among a shot The positioning 
device 3 for moving the 1 st semiconductor base material 1 9 to the RISOGURAFU device of drawing 6 is 
formed for this purpose, and the separate positioning device 179 to which the mask 35 is moved in parallel 
with the direction of X to the convergence unit 5 is formed. It is this invention positioning device which also 
has this separate positioning device 179 in the RISOGURAFU device of drawing 6 . As shown in drawing 6 in 
diagram, this separate positioning device 179 has the 1st mask holder 181 and the 2nd same mask holder 
183. The back face 185 which the mask holders 181 and 183 are back faces which extend at right angles to 
a Z direction, respectively, and can install the 1 st mask 35 on this back face, It is a back face which extends 
at right angles to a Z direction, and has the back face 187 which can install 2nd mask 35* on this back face. 
The 1st mask holder 181 with the 1st mobile unit 189 of the positioning device 179 in parallel with the 
direction of X, The 1st frame can be positioned to 1 in parallel with the direction of Y, and the 1st frame of 
the 2nd mask holder 183 can be positioned to 1 in parallel with the 2nd mobile unit 191 of the positioning 
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device 1 79 in parallel with the direction of Y in the direction of X. In the state which shows in drawing 6 , the 
1st mask holder 181 is in the actuated position of the positioning device 179 with the 1st mask 35, It can 
irradiate with the 1st semiconductor base material 19 through the 1st mask 35, and, on the other hand, the 
2nd mask holder 183 is in the measuring point of the positioning device 179 with 2nd mask 35'. In this 
measuring point, the position of 2nd mask 35' to the 2nd mask holder 183 can be measured with the position 
measuring unit 193 with a separate RISOGURAFU device fixed to the frame 1 of a RISOGURAFU device. 
Since it is brief, 2nd mask 35' can be further positioned to a measuring point in required accuracy to the 2nd 
mask holder 183 according to the separate transport mechanism which is not illustrated to drawing 6 . The 
mask which uses this transport mechanism and is used for the measuring point of the positioning device 1 79 
one by one from a mask magazine is transported. Since it irradiates with the semiconductor base material of 
one piece or some, after finishing using the 1st mask 35, the 1st mask holder 181 is moved to a measuring 
point from an actuated position with the positioning device 179, and the 1st mask 35 is returned to a mask 
magazine from a measuring point according to the above-mentioned transport mechanism. Simultaneously, 
the 2nd mask holder 183 is moved from a measuring point to an actuated position with 2nd mask 35' with the 
positioning device 179. By using this invention positioning device 179, the output of a RISOGURAFU device 
can be increased further. It is because the mask which should be used is already arranged to the related 
mask holder one by one if this arrives at an actuated position. 

The separate positioning device 179 is shown in drawing 7 in diagram. The mask holders 181 and 183 of this 
positioning device 179 are guided movable in the direction of Y in parallel with the direction of X by the feet 
195 and 197 supported in aerostatics parallel, respectively in the common slideway 199 top of the base 
material 201 which extends in parallel with the direction of Y in parallel in the direction of X. The base 
material 201 is fixed to the balance unit 205 via the pivotable unit 203. On the slideway 207 which forms 
some bases 209 of the positioning device 179, the balance unit 205 is guided in parallel by the static gas 
bearing movable in parallel with the direction of Y in the direction of X. As shown in drawing 6 in diagram, the 
base 209 of the positioning device 179 is being fixed to the frame 1 of a RISOGURAFU device. The pivotable 
unit 203 and the balance unit 205 of the positioning device 1 79 are mostly equivalent to the pivotable unit 
65 and the balance unit 69 of the positioning device 3 explained previously. 

The 1st mobile unit 189 of the positioning device 179 and the 2nd mobile unit 191 are provided with the X 
actuators 211 and 213 constituted as a power actuator, respectively. The X actuators 211 and 213 are 
provided with the 1 st portion 21 5 and 21 7 movable in parallel in the direction of X to the 2nd portion 21 9 and 
221 of the related X actuators 211 and 213 which extend almost in parallel with the direction of X, 
respectively. The 2nd portion 219 and 221 of the X actuators 21 1 and 213 is being fixed to the base material 
201, and the 2nd portion 219 and 221, such as this, has the inside 223 of a common straight-line proposal 
which extends almost in parallel with the direction of X. The mobile units 189 and 191 are provided with XY 
Lorentz-force actuators 225 and 227, respectively, The permanent magnet systems 229 and 231 fixed to 
the mask holders 181 and 183 of the mobile units 189 and 191 in which this actuator is related, It has the 
electric coil systems 233 and 235 fixed to the 1st portion 215 and 217 of the X actuators 211 and 213 of the 
related mobile units 189 and 191. The mask holders 181 and 183 are comparatively low accuracy by the X 
actuators 21 1 and 213 covering a comparatively big distance, It can be made to move in parallel with the 
direction of X to the base 209, and, on the other hand, the mask holders 181 and 183 are comparatively high 
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accuracy by XY Lorentz-force actuators 225 and 227 covering a comparatively small distance, As opposed 
to the 1 st portion 21 5 and 21 7 of the X actuators 21 1 and 213 parallel to the direction of X, and the 
direction of Y, It can be made to move and, moreover, the mask holders 181 and 183 are pivotable covering 
the angle limited to the surroundings of the axis to which it points in parallel with a Z direction to the 1st 
portion 215 and 217 of the above. By using XY Lorentz-force actuators 225 and 227, Movement of the mask 
holders 181 and 183 which can position the mask holders 181 and 183 in the direction of Y and to which it 
points in parallel with the direction of X in parallel comparatively high accuracy in it can be highly carried out 
to parallel to the direction of X during exposure of a semiconductor base material. Finally, the positioning 
device 179 as well as the positioning device 3 has the control unit 237. Except for the moment of rotating 
the base material 201 over 180 degrees to the base 209 with the pivotable unit 203, the straight-line 
guidance 223 is held in a position parallel to the direction of X with the control unit 237 during an operation. 
To be shown in drawing 7 in diagram, the control unit 237 collaborates in the two optical position sensors 
239 and 241, and this control unit 237 controls the electric motor 243 of the pivotable unit 203. 
In drawing 1 and the RISOGURAFU device shown in drawing 6 , it is irradiated with the semiconductor base 
material of the group under manufacture one by one via a certain mask, and this group is irradiated one by 
one via the following mask. By using this invention positioning devices 3 and 97 for moving a semiconductor 
base material, the output of a RISOGURAFU device can be increased remarkably, and also since a mask is 
moved, an output can be further increased by using the positioning device 179 with separate this invention. 
As the semiconductor base material under manufacture is irradiated one by one via a series of masks and 
the following semiconductor base material is irradiated via a series of above-mentioned masks, this 
invention can be applied to a RISOGURAFU device. A RISOGURAFU device in case the positioning device 
for movement of a mask is this invention device chiefly and the positioning device for movement of a 
semiconductor base material is the usual positioning device can also attain increase of most outputs of a 
RISOGURAFU device. 

It is used for the above-mentioned this invention RISOGURAFU device exposing a semiconductor base 
material in manufacture of an accumulation electronic semiconductor circuit. Image formation of the mask 
pattern can be carried out on a substrate with a RISOGURAFU device, and such a RISOGURAFU device 
can be used also for manufacture of other products which established the structure of having a detailed size 
of the range below a micron. As the example, there are structure of the conduction detecting pattern of an 
integrated optics system or magnetic domain memory storage and structure of a liquid crystal shadow 
display pattern. 

this invention positioning device can not only be used for a RISOGURAFU device, but can arrange finish 
machinery, a machine tool, and the article that should be processed to the article holder in a measuring 
point, and it can use it for the machinery processed next in an actuated position, or a device. 
As mentioned above, the mobile units 25 and 27 of this invention positioning device 3 have the X actuators 
39 and 41 and the Y actuators 43 and 45, respectively. The mobile units 25 and 27 of the above-mentioned 
this invention positioning device 97 are provided with the X actuator 105, the 107 or 2 Y actuators 109 and 
111,113 and 115, and XY Lorentz-force actuators 151 and 153, respectively. The mobile units 189 and 191 
of the above-mentioned this invention positioning device 179 are provided with the X actuators 21 1 and 213 
and XY Lorentz-force actuators 225 and 227, respectively, this invention positioning device may be 
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provided with the mobile unit of an alternative form. Therefore, what is called a usual planar 
electromagnetism motor of itself known may be used instead of an above-mentioned linear X actuator and Y 
actuator. Between each of the 1st two portion 47 and 49 of the X actuators 39 and 41 , and the substrate 
holders 1 1 and 13 corresponding to [ at one side ] instead of in another side, For example, it is also possible 
to use a XYZ Lorentz-force actuator in the positioning device 3, and in the direction of Y in parallel with the 
direction of X by this in high accuracy to a Z direction in parallel. The substrate holders 1 1 and 13 are made 
movable to the 1st corresponding portion 47 and 49 covering a slight distance, The substrate holders 1 1 and 
13 can be made pivotable to the 1st corresponding portion 47 and 49 covering the angle limited to the 
surroundings of axis of rotation parallel to the direction of X, axis of rotation parallel to the direction of Y, 
and axis of rotation parallel to a Z direction. Such a XYZ Lorentz-force actuator can be replaced with XY 
Lorentz-force actuator currently used and the foot supported in aerostatics, for example, can be used in 
the positioning device 97 and 179. 



[Translation done.] 
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nfr l QI(i:8eB<0ffiBft«BBA < a(nESiJflOffiBftii>BBT«««: t*W®t 
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*rr*y v7?7BB 

Wl3.-y hteXyjfolcmilC C©X^|oI{CSiI^Y^|pl(CTOtC^-7.{C»U 
MUlSSlftJ'pWmL, S2^t!ia-7 haX^lRlfcTmc, Y^IrJ 

§! l jf, TAtfl? 2 Hja*;l/^fcjWi«nTV^*ffill**«llfcM'r * t 

vx^jj-wi/^t, *^a--vht, m.m&iisbmmt 

ittiucgE&x^r&iKTOic, fttfX£fo»cfiB"e±BBfcfcSB*Y2frtifi: 
tt c a±ttttc:£K% x 7? [SjtcTff k. s &xsxy5mcmm-e±wmic &BB& y 



(7) 



2000-505958 



x?ti»J5EffiB£iIj&U coiJ^fitfitcfevTU vy57Stfi©£iW&Bfc:*t 
LTvxdrtffiftSffiSftWSftS. ffll£ffiBfr&ftlM&B^©^;**©»» 

**»B-r<&ci:tf-e*So Harsftft^^^ifta-r 

q a q*;l^fc«(c2<@©;gl!ja-y h*«jg-r* c fcfcioT, MOvxfifHft 

ffiBKttLT, #©vx£©{iiB£iffl^Scfc#TtSo c©J;dfc:LT, U 

MK> «fflo/^y7 7ca^fcaSOfflBft»«BOffiffltt-tt»i:iffaM* 
. fttflMttnXIMiKl5i#^TBE»-e**. c©«£\ IB, Xtt2fl4>ft&*;l/ 
$f fc J: o T£ff 2 n* IfPfctf C ©•flJM/if fc « bT £46S f5B£i!£<fiBtc 

sftiSffiBfct^^-rct^Tts. coi^t, 2m<DVashT-7>itm^ 

BB*Bb<t|*-r4i:i:*«T**. CftttW©Ifl**fflJILT^*Bllc, & 
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ttni*asn*teffl-r *««©»©iS#fce*r *. Jim, coct t»* u < 

-•y Mcitiifc^yxa- -y Mc«SU '^W- -y YZXtSfaKWrfc 



(9) 



#g2 00 0-505958 



m 

b ©STjjCi o T X ^Tlfijfc^^, Y 73 AC ¥ff ft^-^KJtT - 

- -y h U C cO^Hj^x -y b tc £ 9 ft^a - 7 b %!¥--<DjkM 7? fa 
t i FtTt^i!)Rl^CbTV>?.o LfrU *H1ti i F^5208497^«X73l6]KTOt 

, Rtf x^i^fcSiift Y^iRiKTfTKeftRrffiaWia*^^***!^*!^* 2 

^«)Rlfi6T*feSRffl<0^7 yxa n -y b tc c nm&®3-- -y b C t 

*»BttB»»«H©ftR**»«l«:SI 1 y b, Rtflg 2 £f)a - >y 

7 * ^ a x- £ tiH P> a - U> y;fj£f££ -T 3 <fc 3 fcfiffiXS tlT 1/ >S C i: 

Ma;? h(Ora73^^i))a- -y hog l gp», BHra2»#©fi*HMi:U: 
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, \?imc¥-mc?t\?nmi®ftitm}. c<DW,\u^mmt^®^-=-'y 
-tc»m2&fticttL®mmtu Y7^ax-2«n*-*nsgigi5#£i3 

tt, C<om 1 §fl#£Mii-f S&fifPL--y h<DX7*f-aX-*<DMf 2gP#£ia5g 
Y^IpHcWt&SI 1 gfl#£^7>Xa--y Hc@;£2tlfcli!ia-f &Y7^'f■ 
aX-*<Dg|2g|5#^^#U^llH^^CLfcCt^ CO^SSflJT'te, 
Mitf S&»)a- -y hcDX7^f-aX-^£0ia^|gii^^j;-DT, VBfi>*)l>? 

&xjjfa!,cm7iczn?n®®^mic&z>tmc, mm?z&®3.--y h<o\7 

^^x-^Ojg^fcigWftK.fcoT, tliPpt^l/^iMjl-r^^Siia- -y h<DX 
T^fai-^ftt, Y^(p)(c^i!iPl^T'fe5„ 2m<D&®=L=r-y h<DX7Z 
^aX-*<D5ft«X7^aX-£<0gS2g(5#;&ai;T, Sf;Y7yfai- 
^^jlUT/^y7.a-.y hcei$nSt±t (Cs 2 m<D^®=L--y Y<DY7V 
?zLX.-$>(DS.t)ltY7??-3.x.—$'<D%Z2$>ftZm{:T, J^yX3.=.-y Mc 

■?zmm^--y hZGLm&ibmmicmi, cnum^-'y VK&iT2m<o&® 

a- -y h©X77fal-?OW< tkSl2g|S#*X/3ftK¥fTfc{u§K«jf 
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^m*mvmm\£. immtirnvfrttexiimzmm^ RxsYnm^m^ 

<tfe*2»»*X*ift|C¥tTftffilIKfiH*1-*. XjfrftfcWT, Y^cT 
h^WSCtlci-jt, X^faKSitK, Y^iiajlcfeMtcJilol-r^lelKtt 

*g£Djit»cox7^^3.x-^ s at; c n»c aig s nn.m§ht^v ^<D[eIi|S£K± u 

BIfl6lc!iErt-5-*«aiiE«3!lrtaiJ*^»3.xy h©Y7**-aX-*{Ct&lt, ttB 

, X^fnHC^itK, Y^lRlCSBfC®ft-rsiHlKittl90JS'JCx mi®McftL 
EHEHTdlT*?). *ili«i*rt»!:HS«nfc»2af»i:*l3lEBnil3.-f hfcR 

«*rtaPK»-3T«Ht, Mate, &mmct%tmc x7*^ax-*<o 
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(Cl 8 0* ©ftftfcfcfcD, #31iKiaSrt*llftU W«pfc» £ 1 

tckoT. ffiB&&£Ba¥M&B£*iiBU £iIB*BEn8*B£B£Btt 

■o<D®m*GLs »KB*T?BBWBBOfflfitt«>BB^»6n*. EP^«aB 

©JSPfciiUT, #aBBBrtW*Y£fl£¥ffftffiBfc««rU fotXT^f 
aX-^CDm28|5»*X?3l^{c¥tfftffiBK^T5feii)©2O0lW»u|Hl|iPl 
ggx--y bltmtZo 

;U£"£ftiI©fc<DT*£t>, coBrtffiKrB-aT 2<@<D^*;U^«rX^ifiiK:Wf 
fc, YaiRjKTfTfcfcttpJBfcU ^ D a p^l/^©il;Sfc$#glM*£f9:tt, coi 
fW&KJ: 9MB*-**jfi*;U**B i ®W}3---y h(DX7i'^ax-^cDSi 
mS^zms\^---y H©X7*?-aX-*©miffl5#f;:jI*iU#SJ:3 
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»U SErt-TSaiffii:, 2®<D®W)3L-vh<Dfclt)<D^ ; 7>Z3.-vh%B&.t 
Z®mtT*3bZ> 0 % 1 *Si*;I/^S:J!ISffiBA^fHftffiBt»«l*-e-3oa65, 

T, fUMftHfrS, MSffiH4:f^»ffllIfcoilBOSBi*raffilBOliOS2il«HIffi 
ALT, S2»ftar..yhK:ig|gU »2ftft**^«ll2»«a-y h 

%si®W}3--y htcfcoT, ^2*p^ffis^e.ifl'J^{aB(cii^-r, ctustta* 

lft»# t SB 2 ^fjaz: «y h ©&!!]§)$# t *<*B5 £ fflil U»3 «k 3 fc L£ tftttf * 

mm-tz®wi3--v Kox7^ai-^<os i w^H^nfc^2W»fc% 
i n^n 2 <@<d x y □ - u > £ 7 * a x- * <om 2 tffi<s u# 

H5mi&L1tctZ:ti&£r&. ±ISXYD-uy-y^7^^ax-5f{i^n 
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5o lEXYD-uyy^^fal-jiKi^T. ^q a n *;U:$f£iIiI-f i>&®J 

tSEWSB^WfiT^ftS-arSCfc^TSSo CfDJcSfcn-l/yy^^f-aX- 

X Y O - U y "J 7 * f- a X- 5? OM15<OW, 2 g|5#fC ^tl^ ntBS&f 5 <fc 3 K t 
fccn»aia5»<0«IJfi«, *ift*;l/*©±e*Hffillfcfc^T\ 2<I©XYn 

-Uy7^)7^^aX-^0-€-n^tlcD^lg|5^tiOXYD-l/>'y^7^^ 

tciffifi-r 2 w^^n^nisy 2 <@© y 7 *?-a x- * *zti?tmit. 

XSfiltSitC. Y#flfcfiE£gtf*|slSl«l©ja9K, 2{I©&»X--y h© 
X 7 * x- * ©g§ 2 gB#£Kffl-f 5 Y 7 * f- a x- 2 © 2 {I©H 1 SRtfKfl 

u^n^nisiiiRifincWiSL, Mc<t»)ffi;fi©&fp.xy h©Y7* 

xi7KOg*offl*StfT, X^lRlKSSfc, Y*lRlKfeSilH:jSl5l-r*@ 

>y btca^Stl^2<i09»)XX<j; h©Y7^aX-*<Dg52gP#t,-~<-X(C 
WbTlHlK-rSo X7*f-aX-*©£2«5#*IJS**a&i&xx<j/ h©Y7:7 

^ax-^oii^o^ieq^fcieiftpi^ca^uT^s*^, rnnrnm^-v 

V © X 7 * f- a x- * COS 2 X » [Rl t ¥fT*(ttH fc * C t tfT * . 
•yF, RtfSfftxxvhogHESRi-rSfc*, 8iJfl<D7*f-»x-$r©ffiWfc 
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»©y vy7 78n©ttw»«:)fcarea&»K nt**u^x*T*») 
vx *±tc& o , c ©vt. * £ y y ^7 7SBOVX ^ ^;v^±tis 

SEJ«D7^-*F*$«. tOBWOfeft. ¥#ftg**©<@4©7^-;l/ 

a 

sfo c©7*p*x**©H*fcSfc*B*>**-v*Bi"Sft*vx**ttfl! 

««. c © i 3 &^«¥3§{*li]Sg©#t>g{;}; 5 * a vWT©BHfc**t¥«ft-i£* 

HK»4*aso»itT^(*atto±aB7Y-;i/F±tets«-r*«2sa«<a5*. tae 
mcim%i%ffl*mmt % tut. *mfc£tt* 2 floM&oB%x£M?jtttn 

^t, M^-7hi:> ffiBJ*ft*lifc*H)t-r*7U-A***, 

IMtwl/^IxS'J yy57tt«Kte^T, fl»i*ft»B©2fl©toi&3!vl/*' 
©*5©*5©tf 'J yy57*HO*lf*;l/^T*0, {&Bifc&gB©^-xtf7U 
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fta*SB*«j?rr fH6+. w*»& as 1 s«-*^^±t#?t-rs 

m 1 ¥WttStftfJit 1 S*f*;U^K»LTtS«>*fflB*jE*Kill!lS-r*fcft, ffi 
■ft*«fi©M£tM*fUffl*SCfc*^ffite**. cent, »2S#*;1/^ 

«Bl l»#!M/*©ffiB«\ ««>fK«Kl:S!2WJ*iI'^0»«*. £2« 
tt*/b^C8»a--y hKJ^T, ttBRlbBEBO^^^Xruiy HcfWfl-T* 

?7«B©7u-i»tt#$ L<*v^aaft*a«fe-r*ci:A t *<, cna, s*j* 
ft 

5 0 s i ¥W(*S*J^ftiiffiBtc«l^-riut^ M l ¥W*»*0±IEfflBttlRfc: 
IEtt£«l£StiT^S*»&, JBl*»»«»*fWiffiBk:*w>T, 

« c i: IC J: ra T U V ^5 7«B<D£jlig*g L < if *f * C ttft'S, c ntt, 

<DB4<D7-f-/i'K©8Jfci : k tBg-f^^ttSttttv*^ st/m^a^y 
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. cftfcj:?), h^ILT, ¥Wfl®#±fctt«-r*i:i:tfT*sv 

•J Vy778iO-7X^*;l/m0, 9Jfl©ffflfi*«>«fi<0'S-X*<7U-A 

U#*ttH^vx^*;l/^©^ilttST^»), *56«3©ffiBi*»»fitf±IB8iJffl 

^iBte-r 3©£fUffi-f 3 C htf T't 3„ 35 2 VX^stVl/^fCSaE-f SSI 2 ?X 

2*;l/*©ffiBtt, Blt*i2®T**B2v***;U*©81M'fc:, S'J{@©tSB 
}*l6i6B©^7VXar.'y Mc, ^2 vx**;l/£"©&»j:i- «;/ MCkoTfftB 
*aS*K«feO, BB«fc»B*Stt3*\, Sot, Bivx**;i/*EJ«-S 
B l vx*©tM©Bstt±ia5rtfc«fc^T*BWKB»*Stt*^ U 
ymmniiy-umt. L<a^B»i*R£#-r, cniiTXi'**^o8ftt 
<fc-oT, »Jfl©ffiB»a8B©^-*KBtt«fi»*£K«K«£Stf*^5 
Tfc*. B 1 vxf SffBtiBteB^-rBfc, B 1 vx*©±EffiBttKfc:iE« 

e., *%w{&m&it>&m<D&mt u v 7*57aB©£it«£g l < it *-r 
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H2UBI l <0<; vy7 7»BOS»*;l/^%»i(|Bj«K:Ufc*«Wfil[Bi*«>a 
■OS 1 aftWOlllBflWiliH-e**. 
H 3 ttBKLftttiC ^Sia 2 OffiBftft«H*^-r. 

SOU 2 HGK0!lOilBI^ 3 FSI9Tft«. 

v * 5 7«B*«H«te*"r. 

0*»WffiBi*ft*B*l»BI«K^'r. 

f(171/-Al^« fiBZ35prtUc¥frK*-*-J:3lc, *56^ffiBj*«)«B3 
, Ifaz7h5> V***/l/^7, Rtf»|*Si9 0Wfe7U-AlK3£»-«- 
3„ ttBRftBB 3 ttB l l l fc, n-©»2**f*;l/^i 3i:£H 

xSo 0itc^-ruy^7»B«^uy^7 7«BT*!3> *©jrwb9« 
am \ s*%?Zo wnt^tri i«, jetiJfftz^iRUcsBteBarrsstfcffi 
i ?*tu co$ifE±Kifsi¥«w*#i 9*sag-rscfc*^T't5i:«fc 

, Stf*;l/*1 3tt, Z£Gl»cSBfcSttE-r*j£«Fffi2 1%WU CO£8®± 
KS2*B*S#2 3*HB-r«ci:jb'"e**. glStf*/!/?! Hi, Z7il6] 
»cfiit4X^iR)fc¥fffc, X75[rk RtfZ^rrtikiSBttY^tefeTfffc:, SB 
&&=gB3©£ 1 »fta=.y h 2 5fc<fcoT, 7b-/» 1 KWLfflStWK^lW 

ftcfctf-rttfcftic, B2«**^i 3«, x35rti, fttfYftAewrfc:. 

GtB&i&aB 3 OS 2 ^fja- 7h2 7tj:oT7U-A!KS UfflWWtc^iij 
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&£-f3$8ffi3 3£*;i» c<D±fc:vx*3 5£i9®f SCi:tfT*£3. 

1 5*»6«4**3W»li-i»tt^*3 5*3ii;T«rtSn, U>X£2 9»C«J: 
•st^l^IMMl 9±»ClBllU WSBAfctfU v**3 5±»C**/<* 

l¥«PttS#l 9, Rtfvx*3 5(i$$a-7 h 5 KttLT-jeffiBfcfcfctf 
, iffl07-r-;l/K*BJtLfc«tt, ^<07-f-;bH**m3.--y h 5K»f* 

ISBOilU S-OflHcBfcSvx^fcfl^Sfrfc. £ftii©£&%&f»¥&ttlsl 

^KmMc&mmtt&<D®m*&tz»> bi 1 9«*»©a*4 

SBKEB-rsBfiT?, BJRai.yh5fc:»L(ttBa*S*ftttntf46-f. to 

mtfttbmw 3 offiBftftfflBKtt^wtsi/^A'Hsn*. 

T, B^?n5o COynt^fc^OgKfl&O^X^fcrtLT, £&IUfi 

ojg^n^o BW^twftBBttv/f^yrttefto. cn^fS'j-yt^^m 

<*B*Jtt»a5«BKJ:oT, fflB*ftttB3 0B3ettBKB*, f£jMSft£«, ft 
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ijffiHtfe 9 , » i l l ±.\mwnt\tcW, l ¥»ttS*f i 9 

«B3©±E«!l3£ffifiK*?>, S2JM**^1 3±W8B«*nfc»2iMK*S 

W&£lS)KiffJ£2*i5o COD vy?7SEHrt?«±iBS3M»*C«fcoTSIl2 

¥W{ttW2 3*ffije©»g?, S2»tf*;i/^i 3t»LfflBai6*n*. isg 

1 {C^-ti^JC yfi^fi[fiS!J^a--yh3 7fc7U-AncH£*nTt>So 81 

1 l*ffiB»«>StB3fc:«l:oT, fWftfflllA^aSttBtKi^L, coffiHfr6 
Sl¥W*Sttl 9*±IB»aS*«UcJ:-3T , 7«ryyK:a»S«*. BIAKc* U 

Ticmmt & ct 5 ic , m 2 2 3 ttiw^ffifiA^ff ftfflBKttfii*** 

B3fc±oTSIrrs. S2»»*;l/^1 3tc#-f 3 35 2 2 3coffiB 

teiJSffiBfcfc^T, KtCflteSttTfctK £2¥»ttS#2 3«fg2g#*/l/ 

7 U-A 1 , Rtf 7h5 fc: JfT 2 Stf 1 3 OffifiOifcttWIB 

S»*;V^C«1-6*»(*:**#09J£» RtfffiBifcJ&te 
ttit«W£<©"$lffl*:g-r«. ffi^T, »tt*/l/^fcm-a¥t0ttS#©BMtf 
ftlftlfiBTfffen?) l ffl©S#*;l/*"©#£W?- 3 'J v y^^SfitJtRL, 2 
m<D®W>3--v h2 5, 2 7*£-r**f8IBffiBi*ft8B3©ffifflK:J:oT. ft 

Sift *S L < «tw * e *<T* *. 

0 2, St>*H3tt0 1 OU yy97«BlcflWLTjW*3MMBfflBtt»«B 
3 OS 1 MINt^t. ffiBi*46SB 3 ©»fta-«y h 2 5 . 2 7 ItZtlZftX 
7^1-^3 9, 4 1tY7^al-^4 3, 4 5 4f«. XTffa 
X-2 3 9, 4 ltt*n€ f nSl»#4 7. 4 9**3., C©S 1 *»W:X^IrI 
K¥ffKSffi LTRia-rSj^iSar.-y h 2 5, 2 7©S#*;U?"1 1 , 1 3fc@ 
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feZftTISO. Bi»T*X7$'f-aX-*3 9, 4 1 <03!2g|5#5 1 , 5 3fctt 

1§P#5 5, 5 7*11*., 1 ffiftttffl&tZ&W]!--"; h 2 5 . 2 7 (OX 

7^fal-?39, 4 10SZ9»5 1, 5 3KB££*lTfc!), Y£fafc¥ 
tr»CJia-r*Mffi'rSY7i'^aX-^ 4 3, 4 5<Dfl2g|5#5 9, 6 

I-? 4 3, 4 5ti^to*5^7i'^iX-^T'*-3T, X7^faX-^3 9 
<Olglg|S#47, 4 9, Rtf1MW«f&2»tf5 1, 5 3ttfHft*, X£fi|fc¥ 
frfc» ffi£©ffiOffl^lMj*fftliStf*i:«fc, Y7^^i-^4 3, 4 5 
©£l SB#5 5, 5 7, RtftBfflf 5£28l5tt5 9, 6 1 ttffft*, Y^Frtlt¥ 

Vjl%WC>fZ3E.?Z. £<Dcfc o lc LT> 2M*3M/2"1 1,. 1 3liB03i-rS^i!)a 
X<yh 2 5, 2 70X7^faX-^ 4 3, 4 5 ©iSgj&BfttflU: «fc ot, t!5 

^■n-^nSia-rS^Kiax-y b 2 5, 2 7©X-7^aX-*4 3, 4 5 t« 

mm-r^m^-y h 2 5, 2 7©Y7^ax-*4 3, 4 5osm 

MK, 02, 3 Jb^'TJ: -5 fC, h 2 5, 2 70Y7^fal 

-*4 3, 4 5UAiliIttSrt8l!6 3*JU> CO«rt»K»oT, Y7^fa 
X-£4 3, 4 5©fUSI5#5 5, 5 7 tt Y£fafc¥fTfc8»i?fliCJKrt2*ia 

o {uSi^*«M3«ia®fc»iawtco*^-riHieRrB6ax->/ b 6 5£H;i, ceo 

(elg5j^x--y h 6 5titlTt-^p«5^K4^-ra(ai}**^B3©/^VXa 

6 9icias?nfcm i ?*7s>?tm>& 1 1, £iiiti£girtSP6 3khss 
nrcmzT-fxtVign i ^2r-c7.^«gp7 laz^fttTOK 

Stf«BlEMM7 3 0JBt)fc:. £l ^**tt»6 7K»LT@IEnra6T?a&*. 
C£Dift(Dfci6, mKRl^a->y h 6 5 K*S0WKjjVf «iSS87 5«r8S^S. £ 
5ii^7>Xxx7 b 6 9tcHS*tl, ffifrWh 7 7fC<toTS2 
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«*U ^2¥#<tStf2 3A^ttBT*S2a^;l/^l 3{c*fLiE51J2*afc& 
, |HlSpI^a--y h 6 5©!S2TVX?tfgP7 1 fctgl 1 tV T^tfgB 6 7KttL 
[Hlgf4i^7 3<0m*)lC, 18 0° (CfcfcOlelffcU fi£o"C£ 1 y h 2 5 

trnzftm?-- y h 2 7 tmc nmm^m^e 3immmm 3<Dmoic® 

fa?** «i§iES§lfgrtg|3 6 3(0±fiSleltetCj:oT, fg 1 S#*;l^ 1 1 tftfc, 

®GLmic®m2&Zo 03 &«iM$§grtg|56 3AM8 0 1 <Q£[51ifijl®I<D-g|5 

^7>Xaz >y h 6 9fi02, &tfl23fcia 

rtE7 9(i0 HC^-rffig)**g^3^-X8 1 ±t|9;lJ-P.nTU^o 
-X«'JV^'77»g(D7U-iA 1 {CH^^tlTl/^o 2(icD^iba-'y h 2 5 
, 2 7<7}Y7*7^X-*4 3, 4 5^2^5 9^ 6 HittaB^Krt&P 6 
3, &D*lEieoI^a--y h 6 5^^LT, XTjfrfcWK, StfY/SfttcWfC 
JijlTV^A^i'T.ax-y h 6 9 tcjU^nTfctK ftoT/^yxa- -y h 6 
9 it 

fiffi$46gE3(D2<@<D&Kia--;> h 2 5, 2 7 (Dfcfeftil^v -y h£ 

%lf LTl^3„ ftf)^ Y7^fal-^4 3, 4 5fC<£oT#i!£-f SiBIMjfr 
e.SU, Y7^faX-? 4 3, 4 5©3ll SB#5 5, 5 7 tC«fcoT^2Si5»5 
9, 6ICfW57^aX-?4 3, 4 5<DS73ti, «iM»^rtg|56 3 , 
RXfm^m=>---y b 6 5^LTM7yXa^-y h 6 9 Kfcit^tlSo X7^7 
7^x-*39. 4 1 KJ:oTft£-r3iglM3fr6£t^ X7^fal-^3 9 
, 410S1*»4 7. 4 9KJ;oTa2»»5U 5 3 fcflWTa X 7*^a 
1-^39, 4 1©E2)«, Y7^faX-^ 4 3, 4 5 <Df& 1 5 5 „ 5 7 
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, st>*^2gp^5 9, 6 1 , ftjie«sgrtgi56 3, Rxfmm^m^--y V 6 5* 

fl-LT, ^^>xa~ h 6 9tc{EjI£ft3o A7VXaz y h 6 9(iX73[o]t 
»tfY^p|ftKWK*rtffi7 9±*»»L»*A^6, ^yx^-.yh 

h 6 9«tt»«il^5i, A7>X3i->y b 6 9*^-X8 1 tfcfLT&lft 
*SE»iJttttt>h£l\, ftoT, 2 h 2 5, 2 7 cDK^teflrt 

®7 9±(DM7yXa^7 h 6 9 ©gf&fCg&StlS*^, ±ieS^J«^7>X 

t*«W«il*^Lli>*^. C©J:$*^WJ^tt2ffl©8«p.=.-J' h 2 5 

±fCj$^/i h 2 5, 2 7 ©X7*f-aX-£ 3 9 » 41, 

Rtf Y7**-aX-$r 4 3. 4 5(tm£tfonkb«R£-rs^i6ov^i»«A 

T, ffl»X7^fa!-^3 9, 4 K MY7^faX-?4 3, 4 50 
SZ*»5 1 , 5 3, 5 9, 6 lfcttLT. SSia&H 7, 4 9, 5 5, 5 7*< 
fii&SffiWcHU ^fiaxy h 2 5, 2 7©B»a©ffl**H«fcMM«te, 

I, 13 ©Gigtt^ 1 ®W)=L- V V 2 5 , Rtf g? 2 &Kiax >y h 2 7 <Dm&tl<D 

II, 1 3<D±I2fltBtt^®)ax-y h 2 5, 2 7 ©£ 1 4 7 , 49, 55, 

5 7, &t>'!g2 3P#5 1 . 5 3, 5 9, 6 1 ©ffiHK»USt«fc4Lfcfc©fcft 
0, ftoT, W**;l/*1 1, 1 3©±EffiHtt»iaMM 7, 4 9Hlil£Sn 
fclSW^II, 1 3fc»UIit«fcS2fiP#5 9, 6 1 (CiffifaSttfc/^y 
Xixv h6 9<D(SSt^LSJSffiS:Lfct)<0i:4S= SEoT, ^-X8 1 C*f 

8 1 C3tr*Y:£[R|fcTO£j§|R]-rS'<7VXaX'y J" 6 9 ©&»)£, ^-7.8 
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h 6 9 0cl(DJ:-54^ffil^i&a-^ h 2 5, 2 7 £>S*J<D$g!ii: L 
T4f§o ftoT, anc^tttSTH ffiM£anyh3 7K:J*LTfi«« 

25,27 otaiiatowsiHotBsoT^tt^sn*. 

DVX«Y^(Rl^TO^^a-r§i:±fc^, Z^FiRltu¥ft^}g[R]^rsiillEWSfi<DH 
X&Y^ftKWx&'^^xa-y h 6 9<D&ft£M&9> ^7>xa-7 h 6 

9ocoj:5aiaett, sij«*¥a*»i:ai^i8o, ^8 nc*tb 

Tffl»«&8tt*;l/^ l U 1 3<DfflBtcRS€:Ri?*ro CO*?*}?* b< * 
v*»*B6±'r*fti6, 02te«90Wtc^-rfflfflia-'y h 8 3£{ug&#>^g3 
{Mi*«>SHl3 0'S-X8 1 fc@££nfc2ffltDft^ffig*>lJ"8 5, 
8 7tc$ijffll3.->y b8 3^r)S8!l^^:^o ffig-try^ 8 5 , 8 7 fc* YElqJfctt?-* 

^■■airtwe 3©*iRi*»e-r*« HRRttBa-* 1 6 5<Dttis$7 s^^j 

»a-y h8 3ta^TWU B«3grt8B6 3*l 8 0° KfrfcDiHi&S-e* 
£W««nil«l»e, ^BI«rt»6 3*Y»lftk:¥ff4ttBlc« 

jt*«a-5o-B£oT, X7^f 4 10SlSP»4 7, 4 9£X73ft 

^TfT&fflB*i:««FS-&*o *iM«!6rt»6 3*^fB»axy h 8 3££oTY 
*lRltWftfflBk:fi8t«nsfr6, X^IrUcW^ atf/XttY»ftlc¥fT 
lC y ^-X8 1 ^t^/N7yXa->y h 6 9<D®W), M^-X8 1 K*tr& 
^7>XaX7 h 6 9O0S^-X8 1 fcMt^lfrW 1 K 1 3 0ffiu3 



(25) 0 0 0-5 0 5 9 5 8 

J:0> ^rt®7 9±{c/^VXa- y h 6 9©£RWK*jfl©:5:l,'>3g|*9*fi : 3 d 
S73(i^7>xa^7 h 6 9<D81&K«l£5t££g&Sti, ^-xs l, sr/A 

h 6 9ttSm«fcAW#&^tt«TJKl*iffi7 9± 

StCj^TfS^LfcfcOTft^Ti^OftfflfcSttT* '^yWZ7 h 6 9tf 

F*9ffi7 9ic¥filcmfaU^>X3---'; h6 9, &tffitfifti6g§ 3 tcftfflf £> 
S^©fi!c»T*S^o C©fi£»t±^®7 9A^(C7j<¥T s ^l/^#S-rSo K'J 
7hB&jt^88 9tittBiW'h*</^F , J7h^±^^ i i7>Xa-'y h 6 9fCffffl 

A7>7a--v h6 9*<IB^K:»«rrao«|»it^*. St, 
h 2 5< 2 7©S^{C«k-3T^-rS^-X8 1 fC»-rS/^>Xa--y h 6 9© 

m 2 fc^-rHttflflTtt, K V 7 h Kih^S 8 9 ttfi&Rtf 2 {@©8l«6tyf 9 1 > 
9 3iu 81*6<Kfte9 5 »«Wlffe9 K 9 3!i^-X8 1 t/*7 

>Xa- y h 6 9 feCS^StlTV^T, X^tf}Tt:'^yX2-7 h 6 9(C 

SB 9 7 ©£ 2 *ttW*S-r. U V ^7 7SB 3 ©^fiScgP^fC^fC-r 5 u v 75 
7Sg9 7©18figgI5^iiia4, RtfH5C*l^T€.ra-<0??^KT^-r. ffiS)* 
46SS9 7rtOS*f*;U^l K 1 3tt»W^#tt§ ; £SttfcC>frl*5£S(§!ttj 
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¥««c3a*«ttfc7* h9 9, 1 0 ltaot> Urtffll 0 3±^X7?lR] I Fmc 

, atfY^ifttew^sttRitefc^h^njRrtsnio c^iffii o3U2ffl 

S-T^o <5Sft&«S9 7 h 2 5, 2 7 fctttn^ftffillftftaB 

3fc*tt*i:ra»«:, * 7>f ax- J fc Lt«liS3nftX7*f aX- 1 0 
5, 1 0 7, atf2iOY7*?-jX-J 1 0 9, 11KM113, 115 

saw-So x/^fax-^ 105,1 o 7Ktt*n€ftx£ftE¥^HH£-r 
5S2»»i2u 1 2 3«c»Li»flnie«c*rtsti*ai«»i 1 7, 119 

^t^^WC Y7^faX-^10 9, 11K 113, 1 1 5 latZtl? 
tlY*l«0*c¥fTk:aaEr*a2»»l 3 3, 1 3 5, 13 7, 1 3 9fcttL&ft 
pJ^tC^rt^n^^lgP^l 2 5, 1 2 7, 1 2 9, 1 3 1 H 4 fcS* 

X7^faX-^? 1 0 5, 1 0 7(0^295^12 1, 12 3Wtlf 
tlRlii-rsSlfiia-y h 2 5, 2 7 02WY7^f^X-^ 1 0 9, 111, 
113, 1 1 5cr>m\^\ 2 5, 1 2 7, &1/1 29, 1 3 1 <DWSfcm&+ 
2>o X7^faX-^ 1 0 5, 1 0 7^2^121, 1 2 3 fi Z^fRlieTO 
&16«MJU 4 1 , 1 4 3, 1 4 5, 14 7<DmtC, llt^ Y7^faX- 
£109, lll,Rtfll3, 1 1 5O2ffl<0gl»#l 2 5, 1 2 7, RZf 
12 9, 1 3 1 fc»LH»r*. X7?faX-*OSl»»l 1 7, 1 1 9ti 
WT*cSKiKW^«J:5^X^riRiJc¥ff^, fttf Y*rtfc¥frfcW*6nfcBra 
•fS&Kja^y b 2 5, 2 7 (DStf U 1 3£*-tt€fta*£Stt& 0 Y 
7^fiX-^109, 111, 113, 1150^2^ 1 3 3, 1 3 5, 1 
3 7, 1 3 9^^n ; fn2f@^gja--y h 2 5, 2 7«»^7>Xax7 
h 1 4 9£B5£;*ttTV5o L0^7>Xax>; h 1 4 9 tf{4Bi*A6«B 3 <DA 
7>Xi-7 h 6 9tcffl^jLT*59, C(0^7VXaX'> h 1 4 9ti0ffi^2 

RrtifcSrtsns. ssrtffi7 9ttx^iRjt¥fT»c, YSiRim^mcffiau, 7b 
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V hi 4 9te[ip^C, 2fflOS*t*;U^l K 1 3Oft«)O*ta$Sp*T*0, 
gtt*;l/$fl 1, 1 3 0SMrtIl 0 3»^7>Xa^yh 1 4 9<D±®T*& 
£ c ffiB»6Si3 0^5yxai-; h 6 9 fcHI*, ffifi*»8B9 7 0^5> 
XazyH49lCttH , J7H»it?889, 9 1, 9 3, 9 5*W«. Stf 
K 13tt*hfnX7^aX^ 1 0 5, 1 0 7(C£oT, fflStC 
»4LTX35ftlcTff»cil»Rrt6T*0, Htc 2{EO YTi'fax-^ l 0 9, 

111, M2fflOY7*faX-* 113, 11 5 0«U^»MHCJ:oT, 
fflSlcjft4LTY»iR|fc:¥fffcStt*;l/^l K 1 3tt»»WeS*o fttt* 
, X7^faX-^l 0 5, 1 0 7<D3l2g|%M 2 1 , 12 3, Y7^iX- 
£10 9, 111, 113, 1 1 5 (Om 1 1 2 5 , 127, 129, 131 
, RtfY7^faX-Jl0 9, 11K 113, 1 1 5 2 1 3 3 , 1 

3 5, 1 3 7, 1 3 94MT, XT^faX-^ 1 0 5, 1 0 7Og*tt^7 
VWX7 M 4 9fceaWrft*fc#fc, Y7^faX-J 1 0 9, 111, 1 

13, 1 1 5<D£2jttY7*f-aX-* 1 0 9, 111, 113, 1150^2 
gfl#1 3 3, 1 3 5, 1 3 7, 1 3 9tftLW5yW-!y h 1 4 9£iB&& 

ttTfc-*B«»cKW«lll¥aW 1 5 1,1 5 3*1W;^1 1, 1 3tC 
^ft^ftStt, cftl|«#ffi#£<fco-t\ S»*;l/^1 K l3^1»x 
7h2 5<QX7*^x-£ 1 0 5<Dm\ 1 1 7 S28iaxy h 2 7 
cDX7^aX-£l 0 7OgllgP#l 1 9 tfo, SCXSfilCfff^ Rtf 

«#3M*1 5 1KHS1»»1 5 5, RtfH2gB#l 5 7*Wt, Sl»»l 5 
5lC<t:oTS 1 9»^xy h 2 5©X7>f aX-jr 1 0 5<OSBl»»l 1 7 tC 
»lg»*;l/^l lfciWSUIScfcStc-rsfcJtfc* g52gp#l 5 7K£oT§! 
2gftaX7 h 2 7<DX7^faX-3? 1 0 7 1 SB# 1 1 9 fc£ 1 S#*;l/ 

^i i*a*SL»*<k3*ci-r*o raatc, »2»#*;i/*i 3 4>n^flstti 53 

fcttSiSPtfi 5 9, atf»2SP»i 6 §g 1 1 5 9lc£oT?gl 

®m^-v h2 5 0X7^faX-^ 1 0 5©£18P#1 1 7l:g2lt}t>;^ 
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2 7©X7i'^aX-^( 1 0 7<DgSlg|5#l 1 9t^2Stf*;l/^l 3£jfflgL 

£ -5 tf?.o 0 l , RVm 4 IcmtttM, BP^m 1 mttfrfr? 1 1 
BfcfeoT, ^2SW*;l/^l 3^)»J^teH{cfei,«ffiT'(i, Jl^SWl 5 lO 
1 5 g? 1 ^Ed^-'V h 2 50X7^aI-£ 1 0 50^ 

lgflttl 1 7 {cm 1 S***;^ 1 l^^-rSt«t> Sl^gWl 5 3(D^2gi5 
#1 6 lSrffL-T, ®2®9}3-->y h 2 7©X7^al-^ 1 0 7 <Dg5 1 
l l 9fc^2S«*;l/^i 3£j»i!rfSo l *M^»ffi^6)fJ 

/SGlBJc^SiU m2»«*;l/^l 3^SiJSffiS*^^®lffil{c^iiTS^ S 

ctt^ii^-tsfcto, s i » - 7 h 2 5 1 iots i 1 izim 

, |eP#£, I2gla^7 h 2 7{Cj;oTS2Stf*yI/^l 3£fliJ£<fiPfr?>, 
fpftfitB t SiJSffiB i: <Dffl fc fit! 1 * P^ffiBM ' ©«fc & £ 0 5 KaVf ^ 2 
^ffiSlM" ®m-£*kZ>o ±m<r>^M<mu' , M" tfe^Tfciu S*f*;U:?l 
1,13 tt^ft^ttH 1 &«ia- 7h25> StfH 2 ®m^-v Y21 fCSSgS 
nTV>&C\, Hot, $l»-7h25©X7^^al-?l 0 5<D^lgP 
#1 1 7(imi*P^ffiHM' *^l2*fMM" Cftt, iKDS^^&BM 
" T\ S2S«*;V^*1 3<D^gi5tf 1 5 3(0^135^1 5 9{CiI^^nSo H 
^2^m^---yY2 7©X7^faX-^ 1 07<DfglgR#l 1 9tegI2 
*^ffiSM" fr5>gl 1 4>fg{ftBM" icWits C<DW, 1 *ISfflBT*ffI 1 mttM? 

1 l©$#gMtl 5 1 cog 2 35^1 5 7 tc^lfSSnSo CO o \Z LT0 5 

2 7cQX7^aX-£ 1 0 7<D|!lg|5#l 1 9 nTI/ 312 
*HfflgM" fcSIS 2 g*f 1 3(imi^®)^--y F2 5©X7WaX 
-2 1 0 5 <DS! 1 1 17 te»BS*lT^«. % 1 g#*;l/2" 1 1 « 
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^eftiiifiHfcSi^sns. Y7^fai-^i 09, in, 113, 115 

<0??|1 1 2 5 , 127, 129, 1 3 1 3! 2 g(S# 1 3 3 , 135, 137 
, 1 3 9C*fLT, &®L%l,mii%<Z>%;^«mtem^tt 1 5 1, 1 5 3£$ 
mt&££lC&r>Tm'J>?Zfrt>, ^ifta--vh 2 5, 2 7 o^a*a'j>«*s 
.lie, X7^al-^ 1 0 5, 1 0 7<0^2gf5#l 2 1 , 1 2 3 ft YTjIqJlC 
¥t¥»i:fflSK:3i3aLft<i:tJ:^J:^lcaoT^*fc»»»a^-yh2 5,2 7 

±3SLft«fc7tS«*;U^l 1 , 130«?SW15 1, 1 5 3ttlvblft«X 

1 5 3 <D§! 1 g|5# 1 5 5 , 159 ttffl1ir©&&©fc<0T*&57*y\IKEi' 
7.tA£^x. m 1 &W]3--v h 2 5<OX7^faX-^ 1 0 5<0£l 

gPtfl 1 7 fijl^OK»10«m3-(';Vi/7.xA 1 6 3?:ix5o COmSa-OU 
yXfA 1 6 3 fifg 1 1 1 cOfS^SPM 1 5 1 <0gl 1 g|5# 1 5 5 S! 

2B*t*/l/?"l 3©*£fg|5#l 53<Ogng&#l 5 9fctcSSS{Ctffiffl-r*«k3m 
Sff-SftTVSo »3MWl 5 1, 1 5 3<om2gR#l 5 7, 1 6 Ui^Wfft 
iI«<OK«lcO 1 fficO^yMIE***, S28»a-7 h 2 7©X77faX-? 

1 0 7 com 1 1 # 1 19 t> ii^coKftlcOttMn-i'^i/Xf-A 1 6 5 £H*S 0 C 
coaMn^^l/i/XxA 1 6 5 US 1 1 1 ©W^flWJ 1 5 1 <D% 2 g|5# 

1 5 7 t, ®2W**;l^l 3©«*»#1 5 3COS2gfltf 1 6 1 tfC^SKtS 

liN-s^tiatf-snT^s. 3^i/->7fAi 6 3, m^mtti 5 1 ©gsigp 

»1 5 5, XtiaJMIJ64«fc5fc«^»*M 5 3 <0|gl gfl# 1 5 9{C<fcoTJgfi)c 
^tXfcXYD-b^^^jT^^aX-^iiX^lRjtC^ff^a-Uy^Tj, Y7J|r] 
icWSD-UWTb, &tf Z^lRlfcVfTtffifirr > hWtfgcDJS (J COD 

-UV^^c0t-^>h*fg^S-e-5OtjgLT*5D, fi£oTmi*»*;U^l 

1, mmmmzzoicmzmtit^? 1 3«±g2XYn-u:/y;*)7*7-3 

x- * tc «fc o T X 7j (rJ£ lc , &tf /Xtt Y 73 (6] £ ¥ff tc ftRWflfr 
*>7c0, Sl»^X'> h 2 5«X7i'7ai-^ 1 0 5£0§! 1 1 1 7tc«L 
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#1 i nc-ttLTmfcvjt&T'&Za mmc, □wxtai 6 5, na^gwi 
5 io$2gp»i 57, ximmmzmimz-tsmi 5 3<Dg?2gp#i 6 1 

«*;U^i l, Xfijiffl^lH6^ct5{cm2SM*;U^l 3 ti±iex yp-U^7 

/h*V>l^gi^t)fct)^2^i!/)XLX-y h 2 7<DX7^aX-£ 1 0 7 <Dm 1 

1 1 9icm,®m?zcttfz°2z>o s/s^ism*;v^i 1, x«si2fitt* 

^isffl-rscttc^oT, gs^grai 51,1 5 3<Dmcm&-?%mm%w&z 
imt?FftR}tzm\sT, m^mt 1 5i, 15 3oym&tm%itzffimcmf$. 

■TZCttfT'ZZo Mfc, CcDXYD-U>7^7^f-3.x-^^S)ax-y h 

2 5, 2 7 <DTc&<DW,2(»m&rmm^T-V}lLTftmZ>« ZftlcXK), X 
7^^1-^ 1 0 5, 1 0 7, MY7^faI-^10 9, 111, 113 

, i 1 5ic&iTBis.2nrzm ^Li#^i/^i i, 1 3*tt 

<iS)*i6S^3 0A7>Xax-y h 6 9(B)13I, fitg)^i6^9 7 O/^W 
-7 M 4 9ttC0^7^xr:7 h 1 4 9tcm8f S&ll^x-y h 2 5, 2 7 

yxa; 7 h 1 4 9<OHHS*^-X8 1 fcfcff Sgft*^ 1 1 , 1 3<Dtf$.L 
< fc^#f&%£tf Lfe5<D*|»it-r.S;fc4&, ffiS)*»6«S9 7 K&W, 1 flUjfflJax 
7 M 6 7 ^^flifJSPax-y t-169 tfctStt, £ 1 3iiJffl!ax<y h 1 6 7 tc=fco 
TS1»"7 h 2 5<DX7^:iX-* 1 0 5<Dtf?2g|S#l 2 1 £X?j|6jC 
Wft<fiSK<£?rfi>Ci:tfT'#, l2ffl»i;'yH 6 9tc£oT^2&®j:i 
x-y h 2 70X77f^x-? 1 0 7©35 2gfl#l 2 3 £X}jfafcW&{u§t;: 
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i \m^ntczm<Dit^^mty^ 1 1 k i 7 3fct8«iu cn?*¥isa 

■feyittCcfcoT, X^fnjfc: *ff£X7^aX-* 1 0 5<OS2SP»l 2 1 
rRj£i9J/g-f£o ^2W^-7h 1 6 9&^-X8 lfcB*Sftfc2ffl 

o^-fz>^i 7 5, 17 7fct8ttU cti«Jt*ffili-b>lJ-KJ;oTX»rt»c: 
Jtt5X7^faX-J 1 0 7<Dgf2gfl#l 2 3^ft£$J£-f &o ^7>Xl 
-•VM4 gftMHe-rSiS^ X7^aX-^ 1 0 5<Dg52gf5#l 2 1 tfXJS 
ft*caFfTftffillte«*«J:5, 3ll»J»3.-y h l 6 7tt»l£Ha-y b 2 5 
<D2f@cDY7^aX-£ 109, 111 £«f 3 G RWfc* ^7>XJ-7 
h 1 4 9tf|sHE-rSl*^ XJ^f-zLX-^ 1 0 7 0S2SPt^1 2 3&Xl5faK 
¥(ffcffiHfc93:*J:3, h 1 6 9U£23tt:i-? h 2 702 

fi<QY7*^x-£ 113, 11 5**MM-*o COJ^KLT. X7^a 
1 0 1 0 7^2gP^12 1> 1 2 3A^X^|Rl^TfT*fflH^«^ 

»*-iKtegi*iBc:'rjsHi:a:ax7^f-ax-* io5, io7, fttf*nt 

#1 9tt»JRa-yh5K:»LT-jeffllIK«*©'P4<, -«JW, K 1 ¥3? 

ttstji 9, &tfvx^3 5tt«a-f h 5icHLxi5m^mc % mmLx 
3 5*xi5faizm7ic®mz&zmm<DiiLm&&mm 1 7 9*»it*o cosuffl 

OftfIi**gEl 7 9 tHeoUV^^aErttufeS^Wfafiftto^B-efe 
§0 B6fc«BWfc^-rj;3fc, CCOSiJficOffigj*46gSl 7 9ttSl"*X** 
8 1 t, |eM0S2V***;l/$O 8 3 f:**Tf 3„ VX^twWl 8 1 

, i8 3it zn?ftzyjfaicmmici£&?z%ft&T*h^Tc<D^&&±icm 
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1 

8 7 1 &*rr §. n i vx^w? 1 8 1 ttffifi&agB 1 7 9 i 

>y h 1 8 9fc«fcoTX2il5lfc 3 RTK» Y^FlRlKTffCSl 7U-i» 1 fcttLTffi 
mftlbtZ£tff?2. S27^^Wl 8 3«fi£Sj*46SiSl 7 90^2^ 
fta- -y H9I E«fcoT. X^fflK^flK, Y*lSlK¥fftS 1 7U-A 1 IC 
WLTteSj**-r5cii:A^T*t5o H6»i:^r«ffi-eH:, 1 77^ 3 5 
■ lTX^Wifl 8 lUtitH^StBl 7 9©ttlMttBfc*oT, SlWft 
Sttl VX?3 5«rili:TMWrS£:i:^T*t> -^27X^3 5' 

t«(^2VX»*^l 8 3«ffiB)*i6«Bl 7 9 0fJS{ug}C*?.o 
^(4fflT'tt, 'J yy-7 7»B<D7l^-A 1 KH^ttfc'J V ^7 7»BOS"JBO 
ffiBaiJ^i--y h 1 9 3iC±dtS2?Xi'»?! 8 3(C*f-f33S2-77 t ^3 
5' (DfflB*iJS-r*Ci:^T*S. BBWOfc*. 06£(il2^L&^SiJ<@©^ 
JMfflfllfCioT, S27X^*;^1 8 3KfcfLTj&g£fllKT, $27X^3 
5' fcMKWSttSfcffiBftfcfSCfcfl'TS*. C©gj2TO^ffifflL,Ts V 

at-*-*. i Bxttaffl©*w#s«*fiastr*fc»ffi 17^3 5*®mL®t> 

r>tz'i& {&B&46SB 1 7 9K«fcoT, fg 1 7X^*;l/y 1 8 1 *rftS)(fiBfr£> 
jH£ffiBt»tt**, ±8B»3S«l«K«}:oT. 3? 1 7Xf 3 5 «M£ttB*»&"* 
X»Vj!fj;y(ca»S-&4. W^C, ffiBft&gB 1 7 9 AotS 2 VX* 3 
5' t±t(cS2vx^*;l/^*l 8 3*»J«ffi«fr6fPBffiBfc:l(ifr-r. *3SW3ffi 
Bifc&gBi 7 9£tefflT aetC^T, 'J V^^^BO&gSlfcMfcti* 
■Ti.il t^T-tSc CftliftS&ffiBfcSJil-rSi:* d<& {£ffl-r^£vx*«|38 

SiJ(@OffiB)^l6SB l 7 9^0 7tc^0W(c^-To C ©{figft&SB l 7 9<D 
7X^t«/^l 81, 1 8 3tt, ffi«»*¥«ic3d»*n*7'y H 9 5, 

19 7(C<toT, XjSpflCTfrt* Y£flfc¥fT«c««^a3»M*2o i©#a 
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§ 0 [HKpI^-^ h 2 0 3£:/>LT, £&ft2 0 1 £^v>Xax>y h 2 0 5 

tCS^-T^o {u§i&tf>^l 7 9(0^-X2 0 90-gfl£ffMLTl/>&grtE2 

0 7±£, im^Wfiaot, X#ft£¥fir£, Y^TlPltCWtC. 

ax>y h 2 0 5tt#ftnJflifc36rt*ft3o 0 6 KHSligtfKC^f <fc 9 »C % ffiK** 
gll 7 9^-X2 0 9*iUVy57^BO7U-/*Hi:HS*nTV^o ffi 
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0, Ctl»»2»»2 1 9, 2 2 ittX^(c«tf¥fr^^^«^iUnKA 
g|52 2 3^ti)e SIC, M 8 9, 19 1 MnftlXYo-UV 

7*7^1^ 2 2 5, 2 2 7^, C <D7 ^^^-^\m&t %>&® 
a- 7 M89, 19 1(DV7^W^18K 1 8 3 fcH£*ft**^KE*> 
XfA2 2 9, 2 3 1 MS-r^^Kl^X^ h 1 8 9, 19 lOXTWaX 
->2 1 K 2 130ai»»2 15, 2 1 7 KH^ttfcfflSn "OVv'XtA 
2 3 3, 2 3 5 t*St« 0 7X**/1/^18K 1 8 3 &X7 £f-aX-£ 2 
11,21 3lC±oT, tttttt**fcElitetofe!K JtttWtt^lBS?, ^-X 
2 0 9tC*TLX^fP]tc¥mc^©l?^:^C^^T't, -SVX^»?1 8 K 

1 8 3&X YD-U>7A7i'faX-? 2 2 5, 2 2 7tc£oT, ttlfcW'h* 
ft®ifc:fefc9, it&WiS^WST*, X^fp], StfY^iRjfcWfcXZi^aX 
-*2 1 1 , 2 1 30miSB»2 15,21 7fc*tU ^BS^SCtm, 
L^tVX^^l 8 1,1 8 3^Z^fRltcWC}§fPl^^tt^OiS0C, ± 
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